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Introduction 

This project involves the permitting and design of three (3) new cells and piggyback for the existing 

Matanuska-Susitna Borough, Alaska municipal solid waste (MSW) landfill near Palmer, Alaska. The 

new cells are located southeast of the existing cells. The new cells have a geosynthetic liner system and 

side slopes that are 3H:1V. The final side slope crest elevation will be between 320 and 350 feet. A re-

circulation system will also be included within the MSW. The re-circulation lines will be vertically 

spaced 20 feet apart and horizontally offset. Due to this horizontal offset, a vertical cross section of the 

re-circulation lines within the MSW would show the re-circulation lines being vertically spaced 40 feet 

apart. 

 

This packet contains slope stability and cover stability for the new cells. 

 

Subsurface Information 

Subsurface information was estimated using boring logs documented during previous well installation. 

Six (6) borings were performed in the general vicinity of the proposed cell expansion. The subsurface 

materials were made up of mainly poorly graded sands and gravels. The elevation where the MSW and 

native soil interface was mostly made up of poorly graded gravels. All the borings were  sampled using 

the Standard Penetration Test (SPT), but blow counts were only noted on one of the borings. The soil 

descriptions are consistent across the borings. Therefore, it was assumed the blow counts associated with 

the single boring can be applied generally across all locations.   

 

For the purposes of design and based on reviewing the boring logs, the native soil surface beneath the 

MSW will be conservatively assumed to be a medium poorly graded gravel (GP). 

 

Groundwater was encountered during drilling of borings at an average elevation of 210 feet. A 

fence diagram and SPT blow counts are included in Attachment A.  

 

Soil Design Parameters 

Published correlations were reviewed for determining soil parameters. Discussions for each design 

parameter and how they were determined are below.  

 

Poorly Graded Gravel 

The poorly graded gravel’s density and friction angle was based on blow counts and the correlation 

shown in Table 3-1 of the United States Army Corps of Engineer (USACE) EM 1110-2-2504, Design of 

Sheet Pile Walls. A unit weight of 130 pounds per cubic foot (pcf) and a friction angle of 36 degrees was 

selected.  

 

MSW 

Design parameters for MSW were determined based off published shear strength parameters and 

estimated densities based on previous information at the landfill. The paper by Diaz-Beltran, Iguaran-

Fernandez, Larrahondo and Jaramillo entitled Shear Strength of Municipal Solid Waste (MSW): Beyond 

the Raw Values of “Cohesion” and Friction Angles provides a detailed review of available literature on 

measurements of shear strength of MSW. There is a significant variation in the cohesion and friction 

angle values measured by different researchers, with no apparent correlation between the parameters 
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(i.e. higher cohesion does not correlate with higher friction angles). Based on this paper, the most 

frequently measured shear strength parameters are 100 to 600 psf for cohesion and 25 to 35 degrees for 

friction angle. Based on this, a cohesion of 100 psf and a friction angle of 35 degrees were used for 

MSW shear strength parameters. MSW unit weight was estimated based on the CH2M proposal that 

stated the unit weight is likely “on the order of 40 to 60 pcf.” Based on this, a unit weight of 50 pcf was 

assumed. 

 

Design Parameters 

 

Material 

Design N60 

(blows/ft) 

Unit Weight 

(pcf) 

Friction Angle 

(deg) 

Drained Cohesion 

(psf) 

Poorly Graded Gravel 30 130 36 0 

MSW  50 35 100 

 

 

References regarding material properties are included in Attachment B.  

 

Geosynthetic Design Parameters 

Geosynthetic materials will be utilized as part of the base liner and cover systems. Interface shear 

strengths of geosynthetics for the base liner and cover can control slope stability and require special 

evaluation. For the base liner of the new cells, the system is made up of the following materials, from 

top to bottom: 

 

• 18 inches of granular drainage material 

• Geotextile cushion fabric 

• 60-mil HDPE textured geomembrane 

• Geosynthetic clay liner 

• 6 inches of sand leveling course 

 

The proposed cover system is made up of the following materials, from top to bottom: 

 

• 6 inches of cover soil (cohesive) 

• 18 inches of sand drainage material 

• 40-mil LLDPE textured geomembrane liner 

• 6 inches of sand leveling course   

 

To estimate these different interface strengths, published values in the GRI Report #30 were reviewed. 

For each interface, both peak and residual strengths will be noted. Estimated interface information for 

the cell base liner are noted below: 
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Table 1. Base Liner Interfaces and Strengths 

 Peak Residual 

Interface 
Friction 

Angle (deg) 

Adhesion 

(psf) 

Friction 

Angle (deg) 

Adhesion 

(psf) 

Granular Drainage Material (Sand) – NW-NP-

GT 
33 0 33 0 

NW-NP-GT – HDPE-T 25 160 17 0 

HDPE-T – GCL 21 160 13 0 

GCL-Internal Reinforced 16 750 6 240 

GCL-Leveling Sand 33 0 33 0 

 

For the cover system, the geomembrane is assumed to be textured given the side slopes and lengths of 

slopes. Estimated interface information for the cover system are listed below: 

 

Table 2. Cells Cover Interfaces and Strengths 

 Peak Residual 

Interface 
Friction 

Angle (deg) 

Adhesion 

(psf) 

Friction 

Angle (deg) 

Adhesion 

(psf) 

Granular Drainage Material (Sand) - LLDPE-T 26 160 25 105 

LLDPE-T – Granular Drainage Material (Sand) 26 160 25 105 

 

For determining the controlling strength for the base liner, the interface shear strength for every interface 

was calculated for a range of effective stresses. This was done because different interfaces control for 

different effective stress ranges.  

 

Based on this evaluation, the following design strength envelope was determined for the cell base liner: 

 

Table 3. Cells Base Liner Design Strength Envelope 

Peak Residual 

Effective Stress (psf) Interface Shear 

Strength (psf) 

Effective Stress (psf) Interface Shear 

Strength (psf) 

0 0 0 0 

700 455 2000 450 

4200 1943 5000 766 

5000 2184   

 

For the cover system, all interface strength values will be evaluated using the parameters listed in Table 

2.   
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Excerpt from the GRI Report #30 and base liner strength determinations are included are included in 

Attachment C.  

 

Sections 

Four (4) sections were considered in the analysis. Sections were drawn across the area of the new cells. 

Sections A and B were drawn to encompass cells 3 and 4, section C encompasses cells 3, 4, and 5, and 

section D encompasses cells 4 and 5. Each cell piggybacks off each other in numerical order, that is, cell 

4 piggybacks cell 3 and cell 5 piggybacks cell 4. Final landfill side slopes were specified as 3H:1V with 

a crest elevation between 320 and 350 feet, depending on the cell.  

 

Subsurface conditions were assumed to be consistent across the entire site. The poorly graded gravel 

layer, as described in previous sections, was used as the native soil surface. 

 

Section information is included in Attachment D.  

 

Slope Stability 

Slope stability calculations were performed for all sections using UTexas4. Calculations were performed 

for the following conditions for each section: 

 

• Circular Failure Surface 

o Residual liner strengths 

• Non-circular Failure Surface 

o Residual liner strengths 

o Peak liner strengths 

• Circular Failure Surface During a Seismic Event 

o Residual liner strengths 

▪ PGA = 0.13g 

• Non-circular Failure Surface During a Seismic Event 

o Residual Liner Strengths 

▪ PGA = 0.13g 

o Peak liner strengths 

▪ PGA = 0.13g 

 

Previous engineering evaluations of Cells 1 and 2 by others used a PGA of 0.13g for stability analysis 

for temporary cell slopes. This value was noted as being half the peak ground acceleration associated 

with a seismic event with a return period of 50 years. This value can be determined using the USGS 

Unified Hazard Tool. By assuming a B/C site class and a 50-year return period, the tool reports a PGA 

of 0.176. The reported PGA was then multiplied by a factor of 1.4 to account for the site class associated 

with poorly graded gravel which was found to be equivalent to the previous design value. The design 

acceleration corresponds to 10-percent probability of occurrence over a 5-year time period.  

 

For the circular cases, a “floating grid” search method was used for calculating the stability factor of 

safety. This method involves setting a gridded location of circular centers and then choosing a point 

along the surface to run all the circular surfaces through. UTexas4 will then cycle through all the circles 
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based on the different circular centers. Multiple points along the surface were evaluated to determine the 

lowest factor of safety.  

 

For the non-circular cases, non-circular surfaces are evaluated. Since this case is to evaluate surfaces 

along the liner interface, the surface must stay within the base liner system. This requires a noncircular 

surface. Multiple different points along the slope surface and base liner were evaluated to determine the 

controlling factor of safety. 

 

The effects of the re-circulation system were also considered for non-seismic cases. The pore pressure 

within the MSW will vary based on a location’s distance from the nearest re-circulation line. A mesh 

interpolating the pore pressures between re-circulation lines was used to model the re-circulation system. 

It was assumed that an active re-circulation line will saturate the MSW 10 feet above and 10 feet below 

each re-circulation line. This creates a maximum pressure head of 20 feet and a minimum pressure head 

of 0 feet 10 feet below and above each re-circulation line respectively. The 20-foot and 0-foot pressure 

heads result in pore pressures of 1,248 pcf and 0 pcf respectively.  

 

The 1,248 pcf and 0 pcf mesh points were plotted linearly 10 feet below and above each re-circulation 

line respectively. Re-circulation lines were vertically spaced 40 feet apart. Additional 0 pcf mesh points 

were plotted 0.5 feet beneath each 1,248 pcf mesh point. These additional 0 pcf mesh points serve as a 

boundary preventing the 1,248 pcf mesh points from interpolation beyond the intended depth. An 

illustration of this model is provided in Figure 1.  

 

The effects of the re-circulation system were not considered for seismic cases to avoid compounding 

conservative assumptions. It is our understanding that the re-circulation system is manually controlled 

and does not run continuously. Therefore, it was assumed that the re-circulation system will likely not be 

operated at the same time as a low probability seismic event. 
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Figure 1: Schematic of re-circulation system interpolation model 

 

For the base liner system, there are peak and residual strengths associated with the geosynthetic 

interfaces. For the liner strength to pass through the peak zone and into the residual zone, adequate strain 

must occur. This can be caused by construction disturbance, settlement beneath liner, strain 

compatibility with MSW shear strength or seismic deformations. Residual strengths were initially used 

for all evaluations. If adequate factors of safety were calculated using residual strengths, no further 

evaluation was performed. If residual strengths led to inadequate factors of safety, the peak strengths 

were also evaluated. Discussion on the implications of peak and residual strengths for specific cases are 

included later in this report.  

 

Results of the slope stability analyses are listed below: 
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Table 2. Slope Stability Factors of Safety 

Section Case Liner Strength F.S. 

Section 

A 

Circular Residual 1.99 

Non-Circular 
Residual 1.40 

Peak 2.31 

Seismic Circular Residual 1.79 

Seismic Non-

Circular 

Residual 1.36 

Peak 1.68 

Section 

B 

Circular Residual 1.59 

Non-Circular 
Residual 1.43 

Peak 2.54 

Seismic Circular Residual 1.47 

Seismic Non-

Circular 

Residual 1.13 

Peak 1.83 

Section 

C 

Circular Residual 1.89 

Non-Circular 
Residual 1.04 

Peak 2.20 

Seismic Circular Residual 1.60 

Seismic Non-

Circular 

Residual 0.65 

Peak 1.43 

Section 

D 

Circular Residual 1.99 

Non-Circular 
Residual 1.23 

Peak 2.10 

Seismic Circular Residual 1.50 

Seismic Non-

Circular 

Residual 0.82 

Peak 1.42 

 

No direct guidance for slope stability factors of safety is included in Alaska DEC regulations for MSW 

landfills. Therefore, generally accepted minimum factors of safety for slope stability were relied upon 

and are listed below: 

 

• Circular Failure Surface – 1.5 

• Non-Circular Failure Surface – 1.5 

• Circular Failure Surface During a Seismic Event – 1.0 

• Non-Circular Failure Surface During a Seismic Event – 1.0 

 

Factors of safety for all cases are based off generally accepted values for slope stability evaluations of 

MSW landfills. For cases with residual liner strength, the paper by Stark and Poeppel entitled Landfill 

Liner Interface Strengths from Torsional-Ring-Shear Tests was reviewed. Direction in this paper is to 

consider a case with fully residual strengths for the liner with a target factor of safety of 1.0.  
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Inputs and outputs from the UTexas4 program, and the Stark and Poeppel paper are included in 

Attachment E.  

 

It is concluded the factors of safety are adequate for seismic and non-seismic slope stability except for 

the Seismic Non-Circular case for Sections C and D with residual liner strengths. To evaluate these 

cases, deformation of the liners was estimated using a method outlined by Makdisi and Seed in their 

article titled “A Simplified Procedure for Estimating Earthquake-Induced Deformation is Dams and 

Embankments”. Section C is the controlling scenario. The result of the calculation for Section C was a 

liner deformation of about 3.3 feet. It is widely accepted that deformations of 3-4 feet could take place 

before the liner fails. Therefore, it is concluded that the deformations that could occur in these liners are 

acceptable. The Makdisi and Seed displacement calculations are included in Attachment F   

 

Cover Stability 

Cover stability was also evaluated for cover system that includes geosynthetics. Both dry and saturated 

conditions were evaluated for peak interface shear strengths for the two different interfaces.  For 

saturated conditions, the maximum allowable water height is the full 2 feet thickness of the soil/granular 

material cover.  A slope of 3H:1V was evaluated based on current grading plans.  

 

Ditches will be constructed as part of the surface water management along the landfill cover slope. To 

account for this additional driving force from the small earthen embankments, multiple calculations 

considering different ways to apply the loading were performed.  

 

Interface strengths used in modeling are based on the GRI Report #30. Interface shear strengths for 

interfaces with textured geomembrane include adhesion. Adhesion has a significant effect on the 

stability of the cover system as the thin soil veneer has a relatively low driving force associated with it.  

 

A PGA acceleration of 0.75g was used in the seismic cover stability analysis. This design acceleration 

corresponds to 2-percent probability of occurrence over a 50-year time period. A larger PGA was used 

for this analysis, in comparison to other analyses, due to the long-term service nature of the cover 

system. 

 

For peak strengths, factors of safety were above 1.5 for the non-seismic case. A factor of safety of 0.8 

was calculated for the seismic case. A displacement check, as outlined by Makdisi and Seed, was 

performed to verify the cover stability for the seismic cases. The result of the calculation was a liner 

deformation of about 0.004 inches. As stated previously, deformation of 3-4 feet could occur before the 

liner is considered failed. Therefore, it is concluded 0.004 inches of deformation is acceptable. 

 

 During final construction, confirmation of the assumed interface shear strengths will be required to 

confirm the final materials are stable. Calculations for the cover stability based on published interface 

shear strengths are included in Attachment G. 
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Attachment A – Subsurface Information 
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Attachment B – Design Parameters Determination 
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EM 1110-2-2504
31 Mar 94

Table 3-1
Granular Soil Properties (after Teng 1962)

Compactness

Relative
Density
(%)

SPT
N
(blows 
per ft)

Angle 
of Internal
Friction
(deg)

Unit Weight

Moist (pcf) Submerged (pcf)

Very Loose 0-15 0-4 <28 <100 <60
Loose 16-35 5-10 28-30 95-125 55-65
Medium 36-65 11-30 31-36 110-130 60-70
Dense 66-85 31-50 37-41 110-140 65-85
Very Dense 86-100 >51 >41 >130 >75

Figure 3-1. Cohesionless Soil Properties (after U.S. Department of the Navy 1971)
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Abstract: Understanding the mechanical behavior of municipal solid waste (MSW) is 
still a major challenge in engineering. The purpose of this paper is to critically review 
published literature on MSW shear strength from the past 20 years, including the 
major strength mechanisms and failure criteria, so a landfill engineer can access key 
behavioral concepts, beyond just the raw values of friction angle and “cohesion” 
parameters that are required for design. In addition, this paper explores the 
relationship of shear strength parameters with MSW composition and urban 
population, which are useful proxies for economic development. To revisit the state 
of the practice since the introduction of commonly used design charts, an enhanced 
database of shear strength parameters as well as Mohr-Coulomb envelopes was 
compiled. Also, a relationship was developed between strength parameters, MSW 
composition, and population data for a number of cities in a developing country. This 
study supports the concept that the consumption habits of an urban area are very 
relevant when it comes to designing landfills. Furthermore, instead of introducing a 
new recommended range of design parameters or a new strength envelope, the 
compiled data are interpreted under a simple statistical basis, so the designer can 
make informed decisions on which parameters to choose for design.   
 
INTRODUCTION 

 
   Municipal solid wastes (MSW) are typically disposed of in engineered landfills 
obeying geotechnical design criteria. The characterization of MSW normally includes 
determining or estimating geotechnical-equivalent properties and strength parameters, 
including unit weight, friction angle, and the “cohesion” intercept. In reality, MSW 
are highly complex materials of strong spatial and temporal variability. The factors 
that influence MSW shear strength include composition, age or degree of 
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probabilities of exceedance, calculated using the 181 data points compiled. The 
cohesion histogram clearly skews towards the left-hand side of the distribution, the 
mean is around 15 kPa, the standard deviation is 22 kPa, and the coefficient of 
variation is 94.3%. On the other hand, unlike the cohesion histogram, the friction 
angle distribution appears significantly more symmetrical, with mean around 27°, 
standard deviation of 9°, and coefficient of variation of 34.2%. This simple 
representation of strength parameters may allow engineers to make more informed 
decisions about which design parameters to use, perhaps over the traditional c’-φ’ 
charts, or even the strength envelope plots.  
 

 
FIG 8. Compilation of c' vs. φ' parameters. Data are classified according to their 

method of determination. Common design regions are superimposed. 

FIG 9. Histogram and probability 
of exceedance for cohesion  

FIG 10. Histogram and probability of 
exceedance for friction angle  
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Attachment C –Liner Strength Determination 
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Appendix Table 1. Summary of interface shear strengths.

Interface 1* Interface 2* Peak Strength............ Residual Strength .... ........ ~ l
Fig.

-No.
5

(deg)
Ca

(kPa)
Points R2 Fig.' ' :

■ No.
5

(deg)
Ca .

: (kPa)
Points R2

HDPE-S Granular Soil . la . . 21 .. o: ■ .162 . : . 0.93 . . -ih....; 17 .... .0 . 128.. 1 .0.92
HDPE-S Cohesive Soil

Saturated. lc 11 7 79 : 0.94 . id : . . 1.1 : o . 59 0.95 .
Unsaturated lc 22 0 44 0.93 Id 18 0 32 1 0.93

HDPE-S NW-NP GT le 11 0 149 : 0.93 If : 9 0 82 : 0.96
HDPE-S : Geonet ig ; ii 0 196 0.90 lh > 9 . 0 .118 - 0.93
HDPE-S Geocomposite li r " 15 0 36 0.97 ii : ■12 : 0 30 0.93

HDPE-T Granular Soil 2a : 34 0 251 0.98 2b : 31 . 1 0 239 0.96
HDPE-T Cohesive Soil

Saturated . 2c ; 18 10 167 0.93 2d ! 16 0 150 ; 0.90
— ’ 1 Ihsaturated" 2c ' ; 19 "23 62 ; 0.91 2d 22 0 35 0.93

' HDPE-T NW-NP GT ' . 2e 25 . 8 254 0.96 2f ' : 217 0.9T'
^RDPE=T------------- ------- Geonet 2g 13 0 — 31 —0.99 —2h— ----- 10----- —e—- —27—: . 0,99
HDPE-T Geocomposite 2i 26 0 168 ' 0.95 2j * " 15... 0 164 ■; 0.94

LLDPE-S Granular Soil 3a 27 0 6 : 1.00 3b 24 0 9 1.00
LLDPE-S Cohesive Soil 3 c 11 12.4 12 0.94 3d 12 : 3.7 9 0.93
LLDPE-S NW-NP GT 3e : 10 0 23 0.63 3f ■ . . 9 0 . 23 0.49
LLDPE-S Geonet 3g 11 0 9 ' 0.99 3h ; 10 0 9 1.00
LLDPE-T Granular Soil....... 4a . 26 7.7 ' . 1.2.. 0.95 4b ; 25 ■ 5.2 12 0.95
LLDPE-T Cohesive Soil 4c : 21 ' 5.8 12 1.00 4d ' 13 ' ' 7.0 9 0.98
LLDPE-T NW-NP GT 4e 26 8.1 9 1.00 ! 4f 17 ; 9.5 9 0.96
LLDPE-T Geonet 4g 15 3.6 6 0.97 4h 11 0 6 6.98

PVC-S Granular Soil 5a, 26 .. 0.4. . 6 ; 0.99 5b ... 1.9 . 0 6 • 6.99
PVC-S Cohesive Soil 5c : ' 22 0.9 '• 11... ' o:ss 5d - 15 ' 0 9 0.95
PVC-S NW-NP GT 5e : 20 0 . : 89 . .0.91 5f : "16 0 83 o;

PVC-S NW-HB GT 5g 18 "0 3 1.00 5h 12 : 0.1 3 1.00
PVC-S Woven GT . . . 5i , .17 . ..0 .6 ; 0.54... . . ,5.i. 7 0 6 0.93
PVC-S Geonet 5k 18 0.1 3 1.00 51 16 0.6 3 1.00 1
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Appendix Table 1. (continued)

( Interface 1 * : Interface 2* Peak Strength Residual Strength .[
Fig,
No.

6 ' (
(deg)

Ca
(kPa)

Points R2' '] " Fig. 
No.

'6
(deg) ;

Ca
(kPa)

Points R2 ..|-

PVC-F i NW-NP GT........ 6a 27' ; 0.2 26 ; 0.95 : 6b "' 23 ;■ 0 ': 26 0.95 1
PVC-F .NW-HB GT 6c 30 ’ 0 8 0.97 ! 6d 27 0 8 0.90

' PVC-F ■Woven GT 6e 15 0 6 0.78 6f 10 ' 0 ' 6 0.76 i
PVC-F -Geonet 6g 25 0 11 1.00 : 6h 19 0 11 0.99 .
PVC-F Geocomposite 6i 27 1.1 5 1.00 ! 6j 22 4.7 6 1.00 !

: CSPE-R Granular Soil 7 a 36 0 3 i.oo : 7b 16 O' 3 "1.00
CSPE-R Cohesive Soil 7c 31 5.7 6 0.71 ■ 7d 18 0 6 0.99

; CSPE-R NW-NP GT 7e ' 14 0 6 0.97 ; 7f TO " o i 6 0.98 ;
• i CSPE-R !'NW-HB GT 7g 21 0 3 1.00 ; : 7h 10 0 3 1.00
. CSPE-R Woven GT 7i. 11 0 6" 0.92 = 7.i 11 0 .3' '"' 1.00

iCSPE-R Geonet 7k 28 0 9 0.87 71 16 : 0 9 0.80
/* r
> ■ NW-NP'GT Granular Soil 8a 33 0 . 290 : 0.97 > 8b 33 0 : 117 -0-9O

NW-HB GT Granular Soil 8c 28 0 6 u.y9 ' ■ 8d 16 0 6 0.91 1
Woven GT Granular Soil 1 8e 32 0 81 0.99 ! 8f 29 ; 0 . 28 0.98

I
.-.NW-NP'GT Cohesive Soil 9a 30 5 79 0.96 9b 21 i 0 : 28 0.79

NW-HB GT Cohesive, Soil . . 9c . 29 0.9 . 15 g .. 0.71 9d .....10... - o 15 0.83
Woven GT : Cohesive Soil 9e 29 0 34 0.94 9f 19 0 16 0.86

GCL Reinforced 
(internal)

jN/A 10a 16 38 406 0.85 10 b 6 12 182 0.91

GCL (NW-NP'GT) HDPE-T 11a ' 23 ' 8 180 0.95 lib 13 - 0 157 0.90 :
: GCL (W-SF GT) . HDPE-T lie 18 11 196 0.96 lid 12 : 0 . '■ 153. 0.92

1'
’ Geonet ; NW-NP GT 12a 23 0 52 0.97 12b 16 • 0 32 0.97

: Geocomposite 
(NW-NP GT)

Granular Soil 13a 27 14 14 0.86 13b 21 s 10 0.92
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PN 141712 MSB Landfill

Liner Strength

November 2022

Sand GT DHDPE-t GCL - Internal Reinforced

NW-NP-GT HDPE-T GCL

φpeak 33 φpeak 25 φpeak 23 φpeak 16

Cpeak 0 Cpeak 160 Cpeak 160 Cpeak 750

φresidual 33 φresidual 17 φresidual 13 φresidual 6

Cresidual 0 Cresidual 0 Cresidual 0 Cresidual 240

Effective Stress (psf) Peak (psf) Residual (psf) Peak (psf) Residual (psf) Peak (psf) Residual (psf) Peak (psf) Residual (psf)

0 0.0 0.0 160.0 0.0 160.0 0.0 750.0 240.0

100 64.9 64.9 206.6 30.6 202.4 23.1 778.7 250.5

200 129.9 129.9 253.3 61.1 244.9 46.2 807.3 261.0

300 194.8 194.8 299.9 91.7 287.3 69.3 836.0 271.5

400 259.8 259.8 346.5 122.3 329.8 92.3 864.7 282.0

500 324.7 324.7 393.2 152.9 372.2 115.4 893.4 292.6

600 389.6 389.6 439.8 183.4 414.7 138.5 922.0 303.1

700 454.6 454.6 486.4 214.0 457.1 161.6 950.7 313.6

800 519.5 519.5 533.0 244.6 499.6 184.7 979.4 324.1

900 584.5 584.5 579.7 275.2 542.0 207.8 1008.1 334.6

1000 649.4 649.4 626.3 305.7 584.5 230.9 1036.7 345.1

1100 714.3 714.3 672.9 336.3 626.9 254.0 1065.4 355.6

1200 779.3 779.3 719.6 366.9 669.4 277.0 1094.1 366.1

1300 844.2 844.2 766.2 397.4 711.8 300.1 1122.8 376.6

1400 909.2 909.2 812.8 428.0 754.3 323.2 1151.4 387.1

1500 974.1 974.1 859.5 458.6 796.7 346.3 1180.1 397.7

1600 1039.1 1039.1 906.1 489.2 839.2 369.4 1208.8 408.2

1700 1104.0 1104.0 952.7 519.7 881.6 392.5 1237.5 418.7

1800 1168.9 1168.9 999.4 550.3 924.1 415.6 1266.1 429.2

1900 1233.9 1233.9 1046.0 580.9 966.5 438.6 1294.8 439.7

2000 1298.8 1298.8 1092.6 611.5 1008.9 461.7 1323.5 450.2

2100 1363.8 1363.8 1139.2 642.0 1051.4 484.8 1352.2 460.7

2200 1428.7 1428.7 1185.9 672.6 1093.8 507.9 1380.8 471.2

2300 1493.6 1493.6 1232.5 703.2 1136.3 531.0 1409.5 481.7

2400 1558.6 1558.6 1279.1 733.8 1178.7 554.1 1438.2 492.3

2500 1623.5 1623.5 1325.8 764.3 1221.2 577.2 1466.9 502.8

2600 1688.5 1688.5 1372.4 794.9 1263.6 600.3 1495.5 513.3

2700 1753.4 1753.4 1419.0 825.5 1306.1 623.3 1524.2 523.8

2800 1818.3 1818.3 1465.7 856.0 1348.5 646.4 1552.9 534.3

2900 1883.3 1883.3 1512.3 886.6 1391.0 669.5 1581.6 544.8

3000 1948.2 1948.2 1558.9 917.2 1433.4 692.6 1610.2 555.3

3100 2013.2 2013.2 1605.6 947.8 1475.9 715.7 1638.9 565.8

3200 2078.1 2078.1 1652.2 978.3 1518.3 738.8 1667.6 576.3

3300 2143.0 2143.0 1698.8 1008.9 1560.8 761.9 1696.3 586.8

3400 2208.0 2208.0 1745.4 1039.5 1603.2 785.0 1724.9 597.4

3500 2272.9 2272.9 1792.1 1070.1 1645.7 808.0 1753.6 607.9

3600 2337.9 2337.9 1838.7 1100.6 1688.1 831.1 1782.3 618.4

3700 2402.8 2402.8 1885.3 1131.2 1730.6 854.2 1811.0 628.9

3800 2467.7 2467.7 1932.0 1161.8 1773.0 877.3 1839.6 639.4

3900 2532.7 2532.7 1978.6 1192.3 1815.5 900.4 1868.3 649.9

4000 2597.6 2597.6 2025.2 1222.9 1857.9 923.5 1897.0 660.4

4100 2662.6 2662.6 2071.9 1253.5 1900.3 946.6 1925.7 670.9

4200 2727.5 2727.5 2118.5 1284.1 1942.8 969.6 1954.3 681.4

4300 2792.5 2792.5 2165.1 1314.6 1985.2 992.7 1983.0 691.9

4400 2857.4 2857.4 2211.8 1345.2 2027.7 1015.8 2011.7 702.5

4500 2922.3 2922.3 2258.4 1375.8 2070.1 1038.9 2040.4 713.0

4600 2987.3 2987.3 2305.0 1406.4 2112.6 1062.0 2069.0 723.5

4700 3052.2 3052.2 2351.6 1436.9 2155.0 1085.1 2097.7 734.0

4800 3117.2 3117.2 2398.3 1467.5 2197.5 1108.2 2126.4 744.5

4900 3182.1 3182.1 2444.9 1498.1 2239.9 1131.3 2155.1 755.0

5000 3247.0 3247.0 2491.5 1528.7 2282.4 1154.3 2183.7 765.5



PN 141712 MSB Landfill

Liner Strength

November 2022

Effective Stress (psf) Peak Strength (psf) Residual Strength (psf) Effective Stress (psf) Peak Strength (psf) Residual Strength (psf)

0 0.0 0.0 0 0.0 0.0

100 64.9 23.1 100 53.2 53.2

200 129.9 46.2 200 106.3 106.3

300 194.8 69.3 300 159.5 159.5

400 259.8 92.3 400 212.7 212.7

500 324.7 115.4 500 265.9 265.9

600 389.6 138.5 600 319.0 319.0

700 454.6 161.6 700 372.2 372.2

800 499.6 184.7 800 425.4 406.7

900 542.0 207.8 900 478.5 422.5

1000 584.5 230.9 1000 531.7 438.4

1100 626.9 254.0 1100 584.9 454.2

1200 669.4 277.0 1200 638.1 470.1

1300 711.8 300.1 1300 691.2 485.9

1400 754.3 323.2 1400 744.4 501.7

1500 796.7 346.3 1500 797.6 517.6

1600 839.2 369.4 1600 850.7 533.4

1700 881.6 392.5 1700 903.9 549.3

1800 924.1 415.6 1800 957.1 565.1

1900 966.5 438.6 1900 1010.2 580.9

2000 1008.9 450.2 2000 1063.4 596.8

2100 1051.4 460.7 2100 1116.6 612.6

2200 1093.8 471.2 2200 1169.8 628.4

2300 1136.3 481.7 2300 1222.9 644.3

2400 1178.7 492.3 2400 1276.1 660.1

2500 1221.2 502.8 2500 1329.3 676.0

2600 1263.6 513.3 2600 1382.4 691.8

2700 1306.1 523.8 2700 1435.6 707.6

2800 1348.5 534.3 2800 1488.8 723.5

2900 1391.0 544.8 2900 1542.0 739.3

3000 1433.4 555.3 3000 1595.1 755.2

3100 1475.9 565.8 3100 1648.3 771.0

3200 1518.3 576.3 3200 1701.5 786.8

3300 1560.8 586.8 3300 1754.6 802.7

3400 1603.2 597.4 3400 1807.8 818.5

3500 1645.7 607.9 3500 1861.0 834.3

3600 1688.1 618.4 3600 1914.2 850.2

3700 1730.6 628.9 3700 1967.3 866.0

3800 1773.0 639.4 3800 2020.5 881.9

3900 1815.5 649.9 3900 2073.7 897.7

4000 1857.9 660.4 4000 2126.8 913.5

4100 1900.3 670.9 4100 2180.0 929.4

4200 1942.8 681.4 4200 2233.2 945.2

4300 1983.0 691.9 4300 2286.4 961.1

4400 2011.7 702.5 4400 2339.5 976.9

4500 2040.4 713.0 4500 2392.7 992.7

4600 2069.0 723.5 4600 2445.9 1008.6

4700 2097.7 734.0 4700 2499.0 1024.4

4800 2126.4 744.5 4800 2552.2 1040.2

4900 2155.1 755.0 4900 2605.4 1056.1

5000 2183.7 765.5 5000 2658.5 1071.9

BMcD CH2M



PN 141712 MSB Landfill

Liner Strength

November 2022
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MSB Landfill Expansion

Plan View of Sections
Figure D-1
Section A-A'

11/17/2022



  

MSB Landfill Expansion

Plan View of Sections
Figure D-2
Section B-B'
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MSB Landfill Expansion

Plan View of Sections
Figure D-3
Section C-C' & D-D'
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Profile: A-A Case: Circular (from top)

Unit Weight Average Effective Average Total Average

Fixed Grid Coordinates Circle Entrance

x y x y

300 600 147.5529 330.139

500 600 Tangent

500 800

300 800 Search Grid Subdivisions

25 10

Crack Depth

2

Seismic Acceleration

0

Minimum Weight

5000

Results

x y x y

414.29 642.86 469.9252  231.892400

Circle Center Circle Exit

Circles Attempted Circles Completed

225 168

Factor of Safety

1.992

Errors



Matanuska-Susinta, AK Landfill 
 
Cross-Section: A-A’ 
Case:  Circular Failure 
Filename:  20221125 Section A-A’ Circular_input (wilson).docx 
 
UTEXAS4 Input File 
Page 1 of 4 

 
 

 
Burns & McDonnell 

ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 3 Surface 

                      0.000000          333.976600 

                    147.552900          330.139000 

                    399.183500          246.250400 

                    406.121800          244.712800 

                    426.040100          244.023100 

                    437.832500          241.284800 

                    447.582100          240.087400 

   

                    464.4 233.9 

     2     2 Liner 

    

                   0 232.1156 

     

166.0471 232.1156 

     

239.5212 232.1992 

     

282.3832 231.8095 

     

293.5372 230.1338 

     

305.1905 232.1918 

     

381.9526 233.8086 

     

404.5544 234.1568 

      

464.4 233.9 

    

469.925200      231.892400 

 

     3     3 Native Surface 

                      0.000000          230.115600 

                    166.047100          230.115600 

                    239.521200          230.199200 

                    282.383200          229.809500 

                    293.537200          228.133800 

                    305.190500          230.191800 

                    381.952600          231.808600 

                    404.554400          232.156800 

                    469.925200          231.892400 

                    507.465300          218.060500 

                    546.288900          216.988100 

                    583.471700          216.402500 

                    657.991300          215.510800 

                    741.835000          212.295700 

                    814.990400          214.257600 

                    864.122100          231.583000 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: A-A’ 
Case:  Circular Failure 
Filename:  20221125 Section A-A’ Circular_input (wilson).docx 
 
UTEXAS4 Input File 
Page 2 of 4 

 
 

 
Burns & McDonnell 

                    886.536400          237.805100 

                    945.522300          256.707600 

                    969.897400          262.128400 

                    978.535600          263.868000 

                    999.028400          264.021200      120 = unit weight 

 

      MATerial property data follow - 

    1 Cell 3 Waste 

            55.50 = unit weight 

          Conventional 

                    100.0           35.0 

 Interpolate Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

      

2000 450.2 

      

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 

     

0 231.1156 

    

166.0471 231.1156 

    

239.5212 231.1992 

    

282.3832 230.8095 

    

293.5372 229.1338 

    

305.1905 231.1918 

    

381.9526 232.8086 

    

404.5544 233.1568 

    

461.6819 232.9 

    

467.1180884 232.9 
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Burns & McDonnell 

 

469.925200      231.892400 

 

 

Interpolation Points 

    P 

 

0 333.9766 0 1 100 331.3758 0 1 

         

147.5529 330.139 0 1 267.9530575 290 0 1 

         

327.9446654 270 0 1 387.9362733 250 0 1  

    

464.4 233.9 0 1 

           

0 250 0 1 100 250 0 1 150 250 0 

           

1 200 250 0 1 250 250 0 1 275 250 

 

           

0 1 300 250 0 1 325 250 0 1 350 

           

250 0 1 

        

           

0 232 1248 1 100 232 1248 1 150 232 1248 

           

1 200 232 1248 1 225 232 1248 1 250 232 

           

1248 1 275 232 1248 1 300 232 1248 1 325 

           

232 1248 1 366.582 232 1248 1 367 232 0 

           

1 

                

0 290 0 1 100 290 0 1 150 290 0 

          

1 200 290 0 1 162.9573 290 0 1 

             

0 270 1248 1 100 270 1248 1 150 270 1248 

          

1 200 270 1248 1 252.9447 270 1248 1 253 

           

270 0 1 275 270 0 1 300 270 0 1     

           

0 269.5 0 1 100 269.5 0 1 150 269.5 0 

          

1 200 269.5 0 1 252.9447 269.5 0 1 253 

           

269.5 0 1 275 269.5 0 1 300 269.5 0 1 
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ANAlysis/computation data follow 

     Circle Search 2 

        15    15 

     300.000000 600.000000 

     500.000000 600.000000 

     500.000000 800.000000 

     300.000000 800.000000 

                  25       10 

     Point 

     147.552900          330.139000 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 5 d 

GRAphics output file 

COMpute 
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Cross-Section: A-A’ 
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Burns & McDonnell 

TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved ***** SHINOAK SOFTWARE CONFIDENTIAL 

***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

******************************************************************   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 3 Surface 

Point        X           Y 

   1        0.00      333.98 

   2      147.55      330.14 

   3      399.18      246.25 

   4      406.12      244.71 

   5      426.04      244.02 

   6      437.83      241.28 

   7      447.58      240.09 

   8      464.40      233.90 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      232.12 

   2      166.05      232.12 

   3      239.52      232.20 

   4      282.38      231.81 

   5      293.54      230.13 

   6      305.19      232.19 

   7      381.95      233.81 

   8      404.55      234.16 

   9      464.40      233.90 

  10      469.93      231.89 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 -----  

 

 

----------------------------------------------------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      230.12 

   2      166.05      230.12 

   3      239.52      230.20 

   4      282.38      229.81 

   5      293.54      228.13 

   6      305.19      230.19 

   7      381.95      231.81 

   8      404.55      232.16 

   9      469.93      231.89 

  10      507.47      218.06 

  11      546.29      216.99 

  12      583.47      216.40 

  13      657.99      215.51 

  14      741.84      212.30 

  15      814.99      214.26 

  16      864.12      231.58 
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  17      886.54      237.81 

  18      945.52      256.71 

  19      969.90      262.13 

  20      978.54      263.87 

  21      999.03      264.02 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 55.5 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0  

 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *  

 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      210.00 

  2     1000.00      210.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      231.12 

  2      166.05      231.12 

  3      239.52      231.20 

  4      282.38      230.81 

  5      293.54      229.13 

  6      305.19      231.19 

  7      381.95      232.81 

  8      404.55      233.16 

  9      461.68      232.90 

 10      467.12      232.90 

 11      469.93      231.89 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Search will be conducted using a fixed grid. 

Number of Points Across Grid: 15 

Number of Points Up Grid: 15 

Grid Corner 

   Number           X              Y 

     1           300.00         600.00 

     2           500.00         600.00 

     3           500.00         800.00 

     4           300.00         800.00 

----- Control Parameters for Finding "Critical" Radius -----Initial 

number of subdivisions between maximum and minimum 

radius for finding a critical radius/radii: 25 

Minimum radius increment for terminating subdivision of radii: 10.000 

The following criteria will be used for determining 

the maximum and minimum radii: 

     Point circles pass through - X: 147.55     Y: 330.14 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 5.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Subtended angle for slice subdivision: 3.00(degrees) 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Search will be continued after the initial mode to find a most critical circle. 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Radii for each grid point will be sorted in the order of increasing radius. 

Critical circles for grid points will be output in the order of increasing factor of 

safety. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      333.98 

        2      147.55      330.14 

        3      166.05      323.97 

        4      239.52      299.48 

        5      282.38      285.19 

        6      293.54      281.47 

        7      305.19      277.59 

        8      381.95      251.99 

        9      399.18      246.25 

       10      404.55      245.06 

       11      406.12      244.71 

       12      426.04      244.02 

       13      437.83      241.28  

       14      447.58      240.09 

       15      464.40      233.90 

       16      469.93      231.89 

       17      507.47      218.06 

       18      546.29      216.99 

       19      583.47      216.40 

       20      657.99      215.51 

       21      741.84      212.30 

       22      814.99      214.26 

       23      864.12      231.58 

       24      886.54      237.81 

       25      945.52      256.71 

       26      969.90      262.13 

       27      978.54      263.87 

       28      999.03      264.02 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

MSB CELL 3 

TABLE NO. 38 

************************************************* 

* FINAL SUMMARY OF COMPUTATIONS WITH FIXED-GRID * 

************************************************* 

Number of circles attempted: 225 

Number of circles for which F calculated: 168 

Circle with Lowest Factor of Safety: 

     X coordinate for center: 414.29 

     Y coordinate for center: 642.86 

     Radius of circle: 411.022 

Factor of safety: 1.992 

Side force inclination: -15.74 

Time Required for Computations: 0.0 seconds 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        157.71    321.75 

   1    161.88    318.51         3171    1       100.0    35.00         0.0 

        166.05    315.26 

   2    174.79    308.99        11708    1       100.0    35.00         0.0 

        183.53    302.72 

   3    192.59    296.92        18308    1       100.0    35.00         0.0 

        201.65    291.11 

   4    211.00    285.79        24077    1       100.0    35.00       262.8 

        220.35    280.47 

   5    229.94    275.65        28751    1       100.0    35.00       895.3 

        239.52    270.84 

   6    249.38    266.52        32456    1       100.0    35.00         0.0 

        259.23    262.20 

   7    269.30    258.41        34803    1       100.0    35.00         0.0 

        279.36    254.61 

   8    280.87    254.09         5293    1       100.0    35.00         0.0 

        282.38    253.57 

   9    287.96    251.77        19535    1       100.0    35.00         0.0 

        293.54    249.97 

  10    299.36    248.27        20213    1       100.0    35.00       119.6 

        305.19    246.58 

  11    315.64    243.99        34907    1       100.0    35.00       416.4 

        326.08    241.41 

  12    336.65    239.38        32510    1       100.0    35.00       736.4 

        347.21    237.35 

  13    357.87    235.87        28576    1       100.0    35.00       979.8 

        368.53    234.39 

  14    372.00    234.03         8203    1       100.0    35.00         0.0 

        375.47    233.67 

  15    378.71    233.39         7228    2   NONLINEAR ENVELOPE         0.0 

        381.95    233.11 

  16    383.62    232.98         3592    2   NONLINEAR ENVELOPE         0.0 

        385.28    232.86 

  17    392.23    232.49        13736    2   NONLINEAR ENVELOPE        30.0 

        399.18    232.11 

  18    399.56    232.10          686    2   NONLINEAR ENVELOPE        61.2 

        399.94    232.09  

  19    402.25    232.02         4103    3         0.0    36.00         0.0 

        404.55    231.95 

  20    405.34    231.93         1355    3         0.0    36.00         0.0 

        406.12    231.92 

  21    410.20    231.88         6962    3         0.0    36.00         0.0 

        414.29    231.84 

  22    420.16    231.92         9695    3         0.0    36.00         0.0 
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        426.04    232.00 

  23    426.99    232.03         1493    3         0.0    36.00         0.0 

        427.94    232.06 

  24    432.89    232.29         6684    2   NONLINEAR ENVELOPE        46.4 

        437.83    232.51 

  25    441.36    232.74         3743    2   NONLINEAR ENVELOPE        15.5 

        444.88    232.98 

  26    446.23    233.08         1231    2   NONLINEAR ENVELOPE         0.0 

        447.58    233.19 

  27    451.69    233.56         2495    2   NONLINEAR ENVELOPE         0.0 

        455.80    233.94 

  28    458.74    234.26          563    1       100.0    35.00         0.0 

        461.68    234.58 

  29    462.01    234.62            6    1       100.0    35.00         0.0 

        462.35    234.65 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  4 

Allowable moment imbalance for convergence: 1097 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -3.461e+004   1.142e+007 

First-order corrections to F and Theta ............   -1.5041    -1.9386 

Reduced values - Deltas were too large ............   -0.5000    -0.6445 

   2   2.50000   -17.8332  -2.079e+004   6.817e+006 

First-order corrections to F and Theta ............   -0.3847  -107.2897 

Reduced values - Deltas were too large ............   -0.0103    -2.8648 

   3   2.48973   -20.6980  -2.024e+004   6.621e+006 

First-order corrections to F and Theta ............   -0.6774    40.3404 

Reduced values - Deltas were too large ............   -0.0481     2.8648 

   4   2.44162   -17.8332  -1.881e+004   6.153e+006 

First-order corrections to F and Theta ............   -0.6046    26.4616 

Reduced values - Deltas were too large ............   -0.0655     2.8648  

   5   2.37617   -14.9684  -1.675e+004   5.490e+006 

First-order corrections to F and Theta ............   -0.4371    -8.8893 

Reduced values - Deltas were too large ............   -0.1409    -2.8648 

   6   2.23530   -17.8332  -1.097e+004   3.528e+006 

First-order corrections to F and Theta ............   -0.2775     4.4621 

Reduced values - Deltas were too large ............   -0.1782     2.8648 

   7   2.05713   -14.9684  -3.404e+003   1.159e+006 

First-order corrections to F and Theta ............   -0.0675    -0.9571 

Second-order corrections to F and Theta ...........   -0.0657    -0.7789 

   8   1.99144   -15.7473   4.675e+000  -1.794e+003 

First-order corrections to F and Theta ............    0.0001     0.0037 

Second-order corrections to F and Theta ...........    0.0001     0.0037 

   9   1.99152   -15.7436  -2.971e-008   1.152e-005 

First-order corrections to F and Theta ............   -0.0000    -0.0000   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 1.59304e-011 

Summation of Vertical Forces: 2.89919e-011 

Summation of Moments: 1.68711e-009 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 1.15747e-011   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 1.992     Side Force Inclination: -15.74 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       161.88     318.51       255.0       255.0       139.9 

   2       174.79     308.99       477.9       477.9       218.3 

   3       192.59     296.92       759.4       759.4       317.2 

   4       211.00     285.79      1030.2       767.4       320.0 

   5       229.94     275.65      1278.1       382.9       184.8 

   6       249.38     266.52      1390.7      1390.7       539.2 

   7       269.30     258.41      1512.3      1512.3       581.9 

   8       280.87     254.09      1565.5      1565.5       600.6 

   9       287.96     251.77      1582.4      1582.4       606.6 

  10       299.36     248.27      1598.0      1478.4       570.0 

  11       315.64     243.99      1577.0      1160.6       458.3 

  12       336.65     239.38      1486.0       749.5       313.8 

  13       357.87     235.87      1313.4       333.5       167.5 

  14       372.00     234.03      1231.5      1231.5       483.2 

  15       378.71     233.39      1112.3      1112.3       125.7 

  16       383.62     232.98      1081.6      1081.6       122.3 

  17       392.23     232.49       997.9       967.9       109.4 

  18       399.56     232.10       923.1       862.0        97.4 

  19       402.25     232.02       970.3       970.3       354.0 

  20       405.34     231.93       948.5       948.5       346.0 

  21       410.20     231.88       943.8       943.8       344.3 

  22       420.16     231.92       928.9       928.9       338.9 

  23       426.99     232.03       894.2       894.2       326.2 

  24       432.89     232.29       709.5       663.2        75.0 

  25       441.36     232.74       563.1       547.6        61.9 

  26       446.23     233.08       486.4       486.4        55.0 

  27       451.69     233.56       325.8       325.8        36.8 

  28       458.74     234.26       138.7       138.7        99.0 

  29       462.01     234.62        35.1        35.1        62.5 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A'.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      166.05          507       317.33     0.238       -32.2      144.4 

   2      183.53         2771       307.61     0.317       -17.3      363.2 

   3      201.65         5961       298.14     0.335         2.8      543.8 

   4      220.35        11138       288.35     0.311       -57.7      901.7 

   5      239.52        20238       278.45     0.266      -275.4     1635.7 

   6      259.23        21676       272.29     0.329       -19.7     1378.6 

   7      279.36        21433       266.74     0.384       198.6     1107.7 

   8      282.38        21235       266.00     0.393       231.9     1061.1 

   9      293.54        20129       263.55     0.431       361.1      869.0 

  10      305.19        18862       261.18     0.471       483.8      687.2 

  11      326.08        17381       256.51     0.517       630.7      514.8 

  12      347.21        16771       251.07     0.523       700.7      530.0 

  13      368.53        17094       244.83     0.473       623.1      867.1 

  14      375.47        14526       244.61     0.534       820.8      544.3 

  15      381.95        14330       242.92     0.519       815.5      645.1 

  16      385.28        14187       242.08     0.511       808.9      706.2 

  17      399.18        13382       238.62     0.460       692.5     1129.6 

  18      399.94        13331       238.43     0.453       658.6     1174.7 

  19      404.55        11770       237.89     0.453       620.9     1107.3 

  20      406.12        11240       237.72     0.453       609.3     1081.5 

  21      414.29         8399       237.00     0.410       296.9      986.8 

  22      426.04         4098       237.29     0.440       209.5      446.9 

  23      427.94         3398       237.78     0.496       277.7      290.2 

  24      437.83         2298       236.95     0.507       261.9      242.2 

  25      444.88         1573       236.45     0.467       163.1      243.5 

  26      447.58         1312       236.28     0.449       127.0      238.9 

  27      455.80          743       235.17     0.393        81.8      375.7 

  28      461.68           46       234.71     0.411        64.3      210.6 

  29      462.35           -0       234.65     0.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: B-B' Case: Circular

Unit Weight Average Effective Average Total Average

Fixed Grid Coordinates Circle Entrance

x y x y

700 700 562.0904 323.8434

900 700 Tangent

900 900

700 900 Search Grid Subdivisions

25 10

Crack Depth

4

Seismic Acceleration

0

Minimum Weight

5000

Results

x y 529.438

785.71 742.86

ErrorsFactor of Safety

1.591

225 83

Circle Center Radius

Circles Attempted Circles Completed
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 4 Surface 

   0 342.9925 

    

53.3791 340.9508 

    

103.5224 338.8839 

    

216.9023 334.482 

    

364.0891 328.5808 

    

435.2507 325.7232 

    

462.0904 323.8434 

    

795.7461 212.2843 

   

     2     2 Liner 

     

0 233.9687 

    

241.3595 233.9687 

     

255.373 234.532 

    

329.1175 233.9445 

    

358.7087 232.8241 

    

439.6647 233.2931 

    

636.9606 234.73 

    

736.2644 213.9188 

    

755.9227 213.778 

    

795.7461 212.2843 

     

798.737 211.2843 

    

801.7278 210.2843 

     3     3 Native Surface 

     

0 231.9687 

    

241.3595 231.9687 

     

255.373 232.532 

    

329.1175 231.9445 
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358.7087 230.8241 

    

439.6647 231.2931 

    

636.9606 232.73 

    

736.2644 211.9188 

    

755.9227 211.778 

    

801.7278 210.2843 

    

830.3544 210.7192 

    

842.2722 210.9911 

    

860.5027 210.9911 

    

866.5411 211.812 

     

886.081 218.0902 

    

904.7485 224.5428 

    

924.0266 230.9082 

    

958.7877 233.0943 

    

975.4239 234.0329 

    

998.3779 233.9295 

 

 

                     

MATerial property data follow - 

    1 Cell 4 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Interpolate Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

      

2000 450.2 

      

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 
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 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 

     

0 232.9687 

    

241.3595 232.9687 

     

255.373 233.532 

    

329.1175 232.9445 

    

358.7087 231.8241 

    

439.6647 232.2931 

    

636.9606 233.73 

    

736.2644 212.9188 

    

755.9227 212.778 

     

798.737 211.2843 

    

801.7278 210.2843 

 

Interpolation Point 

    P 

           

200 253 0 1 225 253 0 1 250 253 0 

           

1 275 253 0 1 300 253 0 1 325 253 

          

0 1 350 253 0 1 375 253 0 1 

           

400 253 0 1 425 253 0 1 450 253 0 

           

1 475 

 

0 1 575 253 0 1 598.98 253 0 1 600 

           

253 0 1 658.79 253 0 1 660 253 0 1 

           

200 233 1248 1 225 233 1248 1 250 233 1248 

           

1 275 233 1248 1 300 233 1248 1 325 233 

          

1248 1 350 233 1248 1 375 233 1248 1 

           

400 233 1248 1 425 233 1248 1 450 233 1248 
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1 475 233 1248 1 500 233 1248 1 550 233 

           

1248 1 575 233 1248 1 598.98 233 1248 1 600 

           

233 1248 1 658.79 233 1248 1 660 233 0 1 

           

200 232.5 0 1 225 232.5 0 1 250 232.5 0 

           

1 275 232.5 0 1 300 232.5 0 1 325 

           

232.5 0 1 350 232.5 0 1 375 232.5 0 1 

           

400 232.5 0 1 425 323.5 0 1 450 232.5 0 

           

1 475 232.5 0 1 500 232.5 0 1 550 

           

232.5 0 1 575 232.5 0 1 598.98 232.5 0 1 

           

600 232.5 0 1 658.79 232.5 0 1 660 232.5 0 

1 

           

200 293 0 1 225 293 0 1 250 293 0 

           

1 275 293 0 1 300 293 0 1 325 293 

          

0 1 350 293 0 1 375 293 0 1 

           

400 293 0 1 425 293 0 1 450 293 0 

           

1 479.34 293 0 1 500 293 0 1 539.16 293 

 0 1 

           

200 273 1248 1 225 273 1248 1 250 273 1248 

           

1 275 273 1248 1 300 273 1248 1 325 273 

          

1248 1 350 273 1248 1 375 273 1248 1 

           

400 273 1248 1 425 273 1248 1 450 273 1248 

           

1 479.34 273 1248 1 500 273 1248 1 539.16 273 

      

1248 1 540 273 0 1 

           

200 272.5 0 1 225 272.5 0 1 250 272.5 0 

           

1 275 272.5 0 1 300 272.5 0 1 325 

           

272.5 0 1 350 272.5 0 1 375 272.5 0 1 

           

400 272.5 0 1 425 272.5 0 1 450 272.5 0 

           

1 479.34 272.5 0 1 500 272.5 0 1 539.16 

       

272.5 0 1 540 272.5 0 1 
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216.9 334.5 0 1 300 331.1 0 1 364.1 328.6 0 

           

1 450 325.1 0 1 435.3 325.7 0 1 450 

       

323.8 0 1 795.7 212.3 0 1 

 

  

ANAlysis/computation data follow 

     Circle Search 2 

        15    15 

     700.000000 700.000000 

     900.000000 700.000000 

     900.000000 900.000000 

     700.000000 900.000000 

                  25       10 

     Point 

   

462.0904 323.8434 

 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 4 d 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 4 Surface 

Point        X           Y 

   1        0.00      342.99 

   2       53.38      340.95 

   3      103.52      338.88 

   4      216.90      334.48 

   5      364.09      328.58 

   6      435.25      325.72 

   7      462.09      323.84 

   8      795.75      212.28 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      233.97 

   2      241.36      233.97 

   3      255.37      234.53 

   4      329.12      233.94 

   5      358.71      232.82 

   6      439.66      233.29 

   7      636.96      234.73 

   8      736.26      213.92 

   9      755.92      213.78 

  10      795.75      212.28 

  11      798.74      211.28 

  12      801.73      210.28 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      231.97 

   2      241.36      231.97 

   3      255.37      232.53 

   4      329.12      231.94 

   5      358.71      230.82 

   6      439.66      231.29 

   7      636.96      232.73 

   8      736.26      211.92 

   9      755.92      211.78 

  10      801.73      210.28 

  11      830.35      210.72 

  12      842.27      210.99 

  13      860.50      210.99 

  14      866.54      211.81 

  15      886.08      218.09 

  16      904.75      224.54 
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  17      924.03      230.91 

  18      958.79      233.09 

  19      975.42      234.03 

  20      998.38      233.93 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 4 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 1 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 1 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      210.00 

  2     1000.00      210.00 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 2 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 2 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      232.97 

  2      241.36      232.97 

  3      255.37      233.53 

  4      329.12      232.94 

  5      358.71      231.82 

  6      439.66      232.29 

  7      636.96      233.73 

  8      736.26      212.92 

  9      755.92      212.78 

 10      798.74      211.28 

 11      801.73      210.28 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Search will be conducted using a fixed grid. 

Number of Points Across Grid: 15 

Number of Points Up Grid: 15 

Grid Corner 

   Number           X              Y 

     1           700.00         700.00 

     2           900.00         700.00 

     3           900.00         900.00 

     4           700.00         900.00 

----- Control Parameters for Finding "Critical" Radius -----Initial 

number of subdivisions between maximum and minimum 

radius for finding a critical radius/radii: 25 

Minimum radius increment for terminating subdivision of radii: 10.000 

The following criteria will be used for determining 

the maximum and minimum radii: 

     Point circles pass through - X: 462.09     Y: 323.84 

 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 4.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Subtended angle for slice subdivision: 3.00(degrees) 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Search will be continued after the initial mode to find a most critical circle. 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Radii for each grid point will be sorted in the order of increasing radius. 

Critical circles for grid points will be output in the order of increasing factor of 

safety. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      342.99 

        2       53.38      340.95  

        3      103.52      338.88 

        4      216.90      334.48 

        5      241.36      333.50 

        6      255.37      332.94 

        7      329.12      329.98 

        8      358.71      328.80 

        9      364.09      328.58 

       10      435.25      325.72 

       11      439.66      325.41 

       12      462.09      323.84 

       13      636.96      265.37 

       14      736.26      232.17 

       15      755.92      225.60 

       16      795.75      212.28 

       17      798.74      211.28 

       18      801.73      210.28 

       19      830.35      210.72 

       20      842.27      210.99 

       21      860.50      210.99 

       22      866.54      211.81 

       23      886.08      218.09 

       24      904.75      224.54 

       25      924.03      230.91 

       26      958.79      233.09 

       27      975.42      234.03 

       28      998.38      233.93 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 38 

************************************************* 

* FINAL SUMMARY OF COMPUTATIONS WITH FIXED-GRID * 

************************************************* 

Number of circles attempted: 225 

Number of circles for which F calculated: 83 

Circle with Lowest Factor of Safety: 

     X coordinate for center: 785.71 

     Y coordinate for center: 742.86 

     Radius of circle: 529.438 

Factor of safety: 1.591 

Side force inclination: -14.42 

Time Required for Computations: 0.0 seconds  
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Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3  

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        471.61    316.66 

   1    482.98    308.73         9238    1       100.0    35.00         0.0 

        494.35    300.81 

   2    506.11    293.48        18404    1       100.0    35.00         0.0 

        517.88    286.16 

   3    530.02    279.47        26290    1       100.0    35.00       844.5 

        542.15    272.77 

   4    554.62    266.72        32650    1       100.0    35.00         0.0 

        567.09    260.67 

   5    579.85    255.28        37271    1       100.0    35.00         0.0 

        592.62    249.89 

   6    605.65    245.17        39972    1       100.0    35.00       488.5 

        618.69    240.46 

   7    627.82    237.60        28170    1       100.0    35.00       960.9 

        636.96    234.75 

   8    637.05    234.72          289    1       100.0    35.00      1140.8 

        637.15    234.69 

   9    644.62    232.63        23063    2   NONLINEAR ENVELOPE         0.0 

        652.08    230.56 

  10    665.58    227.42        40809    2   NONLINEAR ENVELOPE        19.8 

        679.08    224.27 

  11    690.74    222.14        31613    2   NONLINEAR ENVELOPE        19.8 

        702.41    220.01 

  12    710.08    218.91        17420    2   NONLINEAR ENVELOPE         0.0 

        717.75    217.80 

  13    727.00    216.77        17132    1       100.0    35.00         0.0 

        736.26    215.73 

  14    746.09    215.00        13653    1       100.0    35.00         0.0 

        755.92    214.26 

  15    769.78    213.84         9873    1       100.0    35.00         0.0 

        783.63    213.42 

  16    784.67    213.42          268    1       100.0    35.00         0.0 

        785.71    213.42 

  17    788.97    213.44          362    1       100.0    35.00         0.0 

        792.23    213.46 

No water in crack. 
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Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020  

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  3 

Allowable moment imbalance for convergence: 2165 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -4.959e+004   2.068e+007 

First-order corrections to F and Theta ............   -2.6241    -0.4440  

Reduced values - Deltas were too large ............   -0.5000    -0.0846 

   2   2.50000   -17.2733  -3.825e+004   1.594e+007 

First-order corrections to F and Theta ............   -1.4074    -0.6251 

Reduced values - Deltas were too large ............   -0.5000    -0.2221 

   3   2.00000   -17.4954  -2.126e+004   8.810e+006 

First-order corrections to F and Theta ............   -0.4986    -1.4928 

Second-order corrections to F and Theta ...........   -0.4520    12.7611 

Reduced values - Deltas were too large ............   -0.1015     2.8648 

   4   1.89853   -14.6306  -1.697e+004   6.719e+006 

First-order corrections to F and Theta ............   -0.3652    -0.1378 

Second-order corrections to F and Theta ...........   -0.3152     0.3445 

   5   1.58330   -14.2861   4.561e+002  -1.713e+005 

First-order corrections to F and Theta ............    0.0072    -0.1237 

Second-order corrections to F and Theta ...........    0.0073    -0.1324 

   6   1.59059   -14.4185  -7.530e-003   2.484e-001 

First-order corrections to F and Theta ............   -0.0000     0.0000   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 1.66125e-011 

Summation of Vertical Forces: 1.64277e-011 

Summation of Moments: -8.12230e-007 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 9.61364e-012   
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Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 1.591     Side Force Inclination: -14.42 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       482.98     308.73       275.8       275.8       184.3 

   2       506.11     293.48       574.7       574.7       315.9 

   3       530.02     279.47       923.5        79.0        97.7 

   4       554.62     266.72      1056.9      1056.9       528.1 

   5       579.85     255.28      1226.9      1226.9       603.0 

   6       605.65     245.17      1360.3       871.8       446.6 

   7       627.82     237.60      1413.4       452.5       262.1 

   8       637.05     234.72      1418.0       277.3       184.9 

   9       644.62     232.63      1438.3      1438.3       203.5 

  10       665.58     227.42      1430.8      1411.0       199.7 

  11       690.74     222.14      1307.1      1287.3       182.2 

  12       710.08     218.91      1112.5      1112.5       157.4 

  13       727.00     216.77       968.5       968.5       489.2 

  14       746.09     215.00       751.7       751.7       393.8 

  15       769.78     213.84       408.3       408.3       242.6 

  16       784.67     213.42       162.5       162.5       134.4 

  17       788.97     213.44        81.6        81.6        98.8  
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Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B'.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      494.35          189       305.81     0.408         6.7       23.1 

   2      517.88         1203       291.92     0.302       -11.3      133.8 

   3      542.15        11525       277.32     0.187      -402.7     1321.2 

   4      567.09        11134       271.17     0.374        94.0      674.4 

   5      592.62         8894       267.78     0.590       438.1      130.3 

   6      618.69        10119       258.75     0.589       485.4      146.2 

   7      636.96        13508       249.33     0.476       366.3      488.0 

   8      637.15        13553       249.24     0.475       364.4      492.9 

   9      652.08        16547       242.74     0.409       245.2      831.8 

  10      679.08        20276       233.62     0.346        55.0     1398.3 

  11      702.41        21631       227.09     0.301      -171.3     1955.9 

  12      717.75        21681       223.13     0.259      -453.7     2495.9 

  13      736.26        14393       220.39     0.283      -255.3     1951.2 

  14      755.92         7545       217.93     0.324       -35.5     1324.1 

  15      783.63          957       214.47     0.361        52.5      584.0 

  16      785.71          668       214.28     0.387        93.1      490.1 

  17      792.23           -0       213.46     0.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: C-C' Case: Circular

Unit Weight Average Effective Average Total Average

Fixed Grid Coordinates Circle Entrance

x y x y

700 400 523.8643 312.6729

900 400 Tangent

900 600

700 600 Search Grid Subdivisions

25 10

Crack Depth

6

Seismic Acceleration

0

Minimum Weight

5000

Results

x y 299.183

757.14 500

ErrorsFactor of Safety

1.892

Circle Center Radius

Circles Attempted Circles Completed

225 95
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

   0 328.8926 

    

71.051 326.0616 

    

188.5248 321.3252 

    

296.7885 317.0329 

    

337.8051 317.0858 

    

486.3848 316.9548 

    

523.8643 312.6729 

    

869.918712 197.1749 

   

     2     2 Liner 

     

0 232.1147 

     

82.3776 229.8661 

    

149.6914 230.9902 

    

353.4471 233.6161 

    

462.8547 235.1779 

    

602.9616 199.777 

    

640.4418 197.3469 

    

648.5372 197.872 

    

738.6968 194.1687 

    

796.7718 193.9902 

    

869.918712 197.1749 

    

875.9111 195.1749 

     3     3 Native Surface 

     

0 230.1147 

     

82.3776 227.8661 

    

149.6914 228.9902 

    

353.4471 231.6161 
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462.8547 233.1779 

    

602.9616 197.777 

    

640.4418 195.3469 

    

648.5372 195.872 

    

738.6968 192.1687 

    

796.7718 191.9902 

    

875.9111 195.1749 

     

1000 195.2685 

                     

MATerial property data follow - 

    1 Cell 4 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Interpolate Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

      

2000 450.2 

      

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1000.000000          190.000000 

     2     62.40 Piezometric line 2 

     

0 231.1147 

     

82.3776 228.8661 

    

149.6914 229.9902 

    

353.4471 232.6161 

    

462.8547 234.1779 
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602.9616 198.777 

    

640.4418 196.3469 

    

648.5372 196.872 

    

738.6968 193.1687 

    

796.7718 192.9902 

    

872.914906 196.1749 

    

875.9111 195.1749 

 

Interpolation Point 

 P 

       

337.8051 317.0858 0 1 486.3848 316.9548 0 

        

1 523.8643 312.6729 0 1 561.8347653 300 0 

         

1 681.6825203 260 0 1 741.6063977 240 0 1 

        

801.5302752 220 0 1 869.918712 197.1749 0 1 

           

           

530 220 0 1 550 220 0 1 575 220 0 

           

1 600 220 0 1 625 220 0 1 650 220 

           

0 1 675 220 0 1 700 220 0 1 

          

726.5302752 220 0 1 750 220 0 1 775 220 

         

0 1 786.4542 220 0 1 

           

530 220 0 1 620 200 1248 1 650 200 1248 

 

           

1 675 200 1248 1 700 200 1248 1 725 200 

           

1248 1 750 200 1248 1 775 200 1248 1 

          

786.4542 200 1248 1 787 200 0 1 

           

          

           

530 219.5 0 1 620 199.5 0 1 650 199.5 0 

           

1 675 199.5 0 1 700 199.5 0 1 725 

           

199.5 0 1 750 199.5 0 1 775 199.5 0 1 

        

786.4542 199.5 0 1 787 199.5 0 1 
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400 260 0 1 425 260 0 1 450 260 0 

           

1 475 260 0 1 500 260 0 1 525 260 

           

0 1 550 260 0 1 575 260 0 1 

          

606.6825 260 0 1 608 260 0 1 650 260 

          

0 1 666.6064 260 0 1 675 260 0 1 

           

400 240 1248 1 425 240 1248 1 450 240 1248 

           

1 475 240 1248 1 500 240 1248 1 525 240 

           

1248 1 550 240 1248 1 575 240 1248 1 600 

           

240 1248 1 625 240 1248 1 650 240 1248 1 

        

666.6064 240 1248 1 668 240 0 1 

           

400 239.5 0 1 425 239.5 0 1 450 239.5 0 

           

1 475 239.5 0 1 500 239.5 0 1 525 

           

239.5 0 1 550 239.5 0 1 575 239.5 0 1 

           

600 239.5 0 1 625 239.5 0 1 650 239.5 0 

          

1 666.6064 239.5 0 1 668 239.5 0 1 

      

           

400 300 0 1 425 300 0 1 450 300 0 

          

1 475 300 0 1 486.8347653 300 0 1 488 

           

300 0 1 500 300 0 1 525 300 0 1 

          

546.7586428 300 0 1 

           

  

           

400 280 1248 1 425 280 1248 1 450 280 1248 

           

1 475 280 1248 1 500 280 1248 1 525 280 

          

1248 1 546.7586428 280 1248 1 548 280 0 1 

           

575 280 0 1 600 280 0 1 

           

400 279.5 0 1 425 279.5 0 1 450 279.5 0 

           

1 475 279.5 0 1 500 279.5 0 1 525 

          

279.5 0 1 546.7586428 279.5 0 1 548 280 0 
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1 

  

ANAlysis/computation data follow 

     Circle Search 2 

        15    15 

     700.000000 400.000000 

     900.000000 400.000000 

     900.000000 600.000000 

     700.000000 600.000000 

                  25       10 

     Point 

   

523.8643 312.6729 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 6 d 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 5 Surface 

Point        X           Y 

   1        0.00      328.89 

   2       71.05      326.06 

   3      188.52      321.33 

   4      296.79      317.03 

   5      337.81      317.09 

   6      486.38      316.95 

   7      523.86      312.67 

   8      869.92      197.17 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      232.11 

   2       82.38      229.87 

   3      149.69      230.99 

   4      353.45      233.62 

   5      462.85      235.18 

   6      602.96      199.78 

   7      640.44      197.35 

   8      648.54      197.87 

   9      738.70      194.17 

  10      796.77      193.99 

  11      869.92      197.17 

  12      875.91      195.17 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      230.11 

   2       82.38      227.87 

   3      149.69      228.99 

   4      353.45      231.62 

   5      462.85      233.18 

   6      602.96      197.78 

   7      640.44      195.35 

   8      648.54      195.87 

   9      738.70      192.17 

  10      796.77      191.99 

  11      875.91      195.17 

  12     1000.00      195.27 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 4 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      190.00 

  2     1000.00      190.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      231.11 

  2       82.38      228.87 

  3      149.69      229.99 

  4      353.45      232.62 

  5      462.85      234.18 

  6      602.96      198.78 

  7      640.44      196.35 

  8      648.54      196.87 

  9      738.70      193.17 

 10      796.77      192.99 

 11      872.91      196.17 

 12      875.91      195.17 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Search will be conducted using a fixed grid. 

Number of Points Across Grid: 15 

Number of Points Up Grid: 15 

Grid Corner 

   Number           X              Y 

     1           700.00         400.00 

     2           900.00         400.00 

     3           900.00         600.00 

     4           700.00         600.00 

----- Control Parameters for Finding "Critical" Radius -----Initial 

number of subdivisions between maximum and minimum 

radius for finding a critical radius/radii: 25 

Minimum radius increment for terminating subdivision of radii: 10.000 

The following criteria will be used for determining 

the maximum and minimum radii: 

     Point circles pass through - X: 523.86     Y: 312.67 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 6.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Subtended angle for slice subdivision: 3.00(degrees) 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Search will be continued after the initial mode to find a most critical circle. 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Radii for each grid point will be sorted in the order of increasing radius. 

Critical circles for grid points will be output in the order of increasing factor of 

safety. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      328.89 

        2       71.05      326.06 

        3       82.38      325.60 

        4      149.69      322.89 

        5      188.52      321.33 

        6      296.79      317.03 

        7      337.81      317.09 

        8      353.45      317.07 

        9      462.85      316.98 

       10      486.38      316.95 

       11      523.86      312.67 

       12      602.96      286.27 

       13      640.44      273.76 

       14      648.54      271.06 

       15      738.70      240.97 

       16      796.77      221.59 

       17      869.92      197.17 

       18      875.91      195.17 

       19     1000.00      195.27 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 38 

************************************************* 

* FINAL SUMMARY OF COMPUTATIONS WITH FIXED-GRID * 

************************************************* 

Number of circles attempted: 225 

Number of circles for which F calculated: 95 

Circle with Lowest Factor of Safety: 

     X coordinate for center: 757.14 

     Y coordinate for center: 500.00 

     Radius of circle: 299.183 

Factor of safety: 1.892 

Side force inclination: -16.67 

Time Required for Computations: 0.0 seconds 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        530.79    304.36 

   1    536.06    298.57         5290    1       100.0    35.00        89.1 

        541.34    292.78 

   2    546.91    287.28         9861    1       100.0    35.00       643.0  

        552.48    281.77 

   3    558.33    276.57        14395    1       100.0    35.00         0.0 

        564.18    271.36 

   4    570.30    266.47        18779    1       100.0    35.00         0.0 

        576.41    261.58 

   5    582.77    257.01        22908    1       100.0    35.00       186.6 

        589.14    252.44 

   6    595.73    248.22        26683    1       100.0    35.00       735.3 

        602.32    243.99 

   7    602.64    243.80         1359    1       100.0    35.00      1011.0 

        602.96    243.60 

   8    609.78    239.75        30158    1       100.0    35.00       613.9 

        616.59    235.89 

   9    623.60    232.39        32933    1       100.0    35.00         0.0 

        630.61    228.89 

  10    635.52    226.70        23949    1       100.0    35.00         0.0 

        640.44    224.52 

  11    644.49    222.87        20053    1       100.0    35.00         0.0 

        648.54    221.23 

  12    655.91    218.57        36868    1       100.0    35.00        88.9 

        663.28    215.92 

  13    670.77    213.66        37474    1       100.0    35.00       395.5 

        678.27    211.40 

  14    685.88    209.53        37320    1       100.0    35.00       653.1 

        693.48    207.67 

  15    701.18    206.20        36382    1       100.0    35.00       861.0 

        708.87    204.74 

  16    716.63    203.68        34654    1       100.0    35.00      1018.6 

        724.39    202.62 

  17    731.54    202.00        29585    1       100.0    35.00      1123.1 

        738.70    201.39 

  18    746.52    201.11        29155    1       100.0    35.00      1178.8 

        754.35    200.83 

  19    755.75    200.82         4811    1       100.0    35.00      1196.6 

        757.14    200.82 

  20    764.97    201.02        24410    1       100.0    35.00      1184.2 

        772.80    201.23 

  21    780.61    201.84        19629    1       100.0    35.00      1133.1 

        788.42    202.46 

  22    792.59    202.95         8367    1       100.0    35.00         0.0 

        796.77    203.45 
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  23    804.50    204.69        11069    1       100.0    35.00         0.0 

        812.24    205.93 

  24    819.89    207.58         4819    1       100.0    35.00         0.0 

        827.55    209.22 

  25    829.35    209.67          188    1       100.0    35.00         0.0 

        831.15    210.11 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Allowable force imbalance for convergence:  5 

Allowable moment imbalance for convergence: 3501 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -5.665e+004   2.329e+007 

First-order corrections to F and Theta ............   -1.7512    -0.1888 

Reduced values - Deltas were too large ............   -0.5000    -0.0539 

   2   2.50000   -17.2426  -3.722e+004   1.529e+007 

First-order corrections to F and Theta ............   -0.7945    -0.4209 

Reduced values - Deltas were too large ............   -0.5000    -0.2649  

   3   2.00000   -17.5075  -7.848e+003   3.127e+006 

First-order corrections to F and Theta ............   -0.1199     1.5937 

Second-order corrections to F and Theta ...........   -0.1086     0.8556 

   4   1.89145   -16.6519   2.128e+001  -4.945e+003 

First-order corrections to F and Theta ............    0.0004    -0.0228 

Second-order corrections to F and Theta ...........    0.0004    -0.0229 

   5   1.89189   -16.6748  -9.068e-007  -2.119e-003 

First-order corrections to F and Theta ............   -0.0000     0.0000   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 3.51577e-011 

Summation of Vertical Forces: 4.18652e-011 

Summation of Moments: 2.42435e-008 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.64606e-011  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 1.892     Side Force Inclination: -16.67 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       536.06     298.57       299.0       209.9       130.5 

   2       546.91     287.28       652.9         9.9        56.5 

   3       558.33     276.57       807.4       807.4       351.7 

   4       570.30     266.47      1059.0      1059.0       444.8 

   5       582.77     257.01      1319.2      1132.6       472.0 

   6       595.73     248.22      1591.6       856.3       369.8 

   7       602.64     243.80      1722.1       711.1       316.0 

   8       609.78     239.75      1781.2      1167.4       484.9 

   9       623.60     232.39      1912.2      1912.2       760.6 

  10       635.52     226.70      2044.7      2044.7       809.6 

  11       644.49     222.87      2128.1      2128.1       840.5 

  12       655.91     218.57      2212.5      2123.6       838.8 

  13       670.77     213.66      2290.4      1894.9       754.2 

  14       685.88     209.53      2319.1      1666.1       669.5 

  15       701.18     206.20      2297.2      1436.2       584.4 

  16       716.63     203.68      2223.1      1204.5       498.7 

  17       731.54     202.00      2102.5       979.4       415.3 

  18       746.52     201.11      1929.3       750.4       330.6 

  19       755.75     200.82      1802.0       605.4       276.9 

  20       764.97     201.02      1644.6       460.4       223.2 

  21       780.61     201.84      1337.1       204.1       128.4 

  22       792.59     202.95      1264.8      1264.8       521.0 

  23       804.50     204.69       946.6       946.6       403.2 

  24       819.89     207.58       458.6       458.6       222.6 

  25       829.35     209.67       112.6       112.6        94.5 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C'.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE ---------------                               

Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      541.34         2176       296.99     0.299       -30.2      326.7 

   2      552.48         9023       287.55     0.271      -152.4      962.2 

   3      564.18        13503       280.98     0.345        33.6      895.1 

   4      576.41        18642       273.82     0.365       101.0      963.3 

   5      589.14        24947       266.24     0.359        95.6     1147.6 

   6      602.32        33902       258.05     0.331       -11.0     1539.4 

   7      602.96        34383       257.66     0.329       -17.8     1561.6 

   8      616.59        41834       250.75     0.324       -47.2     1795.8 

   9      630.61        44668       245.52     0.345        64.2     1713.0 

  10      640.44        45697       242.19     0.359       135.9     1641.9 

  11      648.54        45905       239.68     0.370       195.7     1569.0 

  12      663.28        45245       235.54     0.391       296.7     1429.4 

  13      678.27        44254       231.49     0.404       360.8     1343.8 

  14      693.48        42658       227.67     0.413       405.1     1283.7 

  15      708.87        40299       224.18     0.421       439.5     1232.1 

  16      724.39        37145       221.08     0.428       468.8     1181.2 

  17      738.70        33639       218.56     0.434       490.5     1137.7 

  18      754.35        29357       216.07     0.436       498.4     1112.4 

  19      757.14        28574       215.64     0.436       496.0     1114.3 

  20      772.80        24221       213.16     0.421       428.3     1207.9 

  21      788.42        20413       210.15     0.351        95.1     1689.0 

  22      796.77        14552       210.04     0.363       139.0     1398.4 

  23      812.24         5592       210.28     0.414       246.5      774.6 

  24      827.55          460       210.21     0.471       173.3      247.4 

  25      831.15           -0       210.11     0.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 

 



Profile: D-D' Case: Circular

Unit Weight Average Effective Average Total Average

Fixed Grid Coordinates Circle Entrance

x y x y

700 500 462.9171 332.8662

900 500 Tangent

900 700

700 700 Search Grid Subdivisions

25 10

Crack Depth

10

Seismic Acceleration

0

Minimum Weight

5000

Results

x y 478.226

785.71 685.71

Factor of Safety

1.99

Errors

Circles Attempted Circles Completed

225 143

Circle Center Radius
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

     

0 333.4446 

70.2135 333.2671 

462.9171 332.8662 

859.9918497 200.6787 

     2     2 Liner 

0 225.941 

60.295 222.8622 

96.3755 221.4547 

222.67 219.9925 

229.574 218.9521 

238.2127 218.2238 

281.1197 216.7649 

317.0974 215.141 

353.4706 213.1896 

385.299 212.1641 

399.5351 213.1354 

414.0331 211.9903 

429.8377 214.4455 

446.6344 217.3867 

474.0832 208.2405 

531.0248 200.0882 

582.5672 200.0792 
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609.5593 201.0805 

658.2285 200.9409 

730.2071 198.071 

806.2818 199.0468 

859.9918497 200.6787 

862.9957248 199.6787 

865.9996 198.6787 

     3     3 Native Surface 

0 223.941 

60.295 220.8622 

96.3755 219.4547 

222.67 217.9925 

229.574 216.9521 

238.2127 216.2238 

281.1197 214.7649 

317.0974 213.141 

353.4706 211.1896 

385.299 210.1641 

399.5351 211.1354 

414.0331 209.9903    

429.8377 212.4455 

446.6344 215.3867 

474.0832 206.2405 

531.0248 198.0882 

582.5672 198.0792 

609.5593 199.0805 

658.2285 198.9409 

730.2071 196.071 
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806.2818 197.0468 

865.9996 198.6787 

1500 199.105    

MATerial property data follow - 

    1 Cell 4 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

 Interpolated Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

2000 450.2 

      

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 
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     2     62.40 Piezometric line 2 

0 224.941 

60.295 221.8622 

96.3755 220.4547 

222.67 218.9925 

229.574 217.9521 

238.2127 217.2238 

281.1197 215.764 

317.0974 214.141 

353.4706 212.1896     

385.299 211.1641 

399.5351 212.1354 

414.0331 210.9903 

429.8377 213.4455 

446.6344 216.3867 

474.0832 207.2405 

531.0248 199.0882 

582.5672 199.0792 

609.5593 200.0805 

658.2285 199.9409 

730.2071 197.071 

806.2818 198.0468 

862.9957248 199.6787 

865.9996 198.6787 
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Interpolation Point 

    P 

350 332.9814739 0 1 400 332.9304303 0 1 450  

332.8793867 0 1 462.9171 332.8662 0 1 500   

320.5211797 0 1 550 303.876014 0 1 600  

287.2308483 0 1 650 270.5856826 0 1 700 

253.9405169 0 1 750 237.2953512 0 1 800 

220.6501856 0 1 859.9918497 200.6787 0 1 

350 225 0 1 400 225 0 1 450 225 0 

1 500 225 0 1 550 225 0 1 600 225 

0 1 650 225 0 1 675 225 0 1 

711.9336598 225 0 1 750 225 0 1 775 225 

0 1        

350 225 0 1 400 205 1248 1 450 205 1248      

1 500 205 1248 1 550 205 1248 1 600 205 

1248 1 650 205 1248 1 700 205 1248 1 750  

205 1248 1 772.0111558 205 1248 1 773 205 0 

1 800 205 0 1  

350 224.5 0 1 400 204.5 0 1 450 204.5 0   

1 500 204.5 0 1 550 204.5 0 1 600   

204.5 0 1 650 204.5 0 1 700 204.5 0 1 

750 204.5 0 1 800 204.5 0 1   

350 265 0 1 400 265 0 1 450 265 0 

1 500 265 0 1 550 265 0 1 591.7786679 

265 0 1 600 265 0 1 650 265 0   

350 245 1248 1 400 245 1248 1 450 245 1248  

1 500 245 1248 1 550 245 1248 1 600 245 

1248 1 651.8561639 245 1248 1 652 245 0 1  
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1 500 244.5 0 1 550 244.5 0 1 600 

244.5 0 1 650 244.5 0 1 

350 305 0 1 400 305 0 1 450 305 0   

1 471.6236759 305 0 1 500 305 0 1 

531.7011719 305 0 1 

350 285 1248 1 400 285 1248 1 450 285 1248 

1 471.6236759 285 1248 1 500 285 1248 1 

531.7011719 285 1248 1 532 285 0 1 600 285 

0 1 

350 284.5 0 1 400 284.5 0 1 450 284.5 0 

1 471.6236759 284.5 0 1 500 284.5 0 1 

531.7011719 284.5 0 1 532 284.5 0 1 550 

284.5 0 1 600 284.5 0 1 

 

ANAlysis/computation data follow 

     Circle Search 2 

        15    15 

     700.000000 500.000000 

     900.000000 500.000000 

     900.000000 700.000000 

     700.000000 700.000000 

                  25       10 

     Point 

462.9171 332.8662 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 
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 crack 

 10 d 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

******************************************************************   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 5 Surface 

Point        X           Y 

   1        0.00      333.44 

   2       70.21      333.27 

   3      462.92      332.87 

   4      859.99      200.68 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      225.94 

   2       60.30      222.86 

   3       96.38      221.45 

   4      222.67      219.99 

   5      229.57      218.95 

   6      238.21      218.22 

   7      281.12      216.76 

   8      317.10      215.14 

   9      353.47      213.19 

  10      385.30      212.16 

  11      399.54      213.14 

  12      414.03      211.99 

  13      429.84      214.45 

  14      446.63      217.39 

  15      474.08      208.24 

  16      531.02      200.09 

  17      582.57      200.08  

  18      609.56      201.08 

  19      658.23      200.94 

  20      730.21      198.07 

  21      806.28      199.05 

  22      859.99      200.68 

  23      863.00      199.68 

  24      866.00      198.68 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      223.94 

   2       60.30      220.86 

   3       96.38      219.45 

   4      222.67      217.99 

   5      229.57      216.95 

   6      238.21      216.22 

   7      281.12      214.76 

   8      317.10      213.14 
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   9      353.47      211.19 

  10      385.30      210.16 

  11      399.54      211.14 

  12      414.03      209.99 

  13      429.84      212.45 

  14      446.63      215.39 

  15      474.08      206.24 

  16      531.02      198.09 

  17      582.57      198.08 

  18      609.56      199.08 

  19      658.23      198.94 

  20      730.21      196.07 

  21      806.28      197.05 

  22      866.00      198.68 

  23     1500.00      199.10   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 4 

**********************************************************************  

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 4 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

Pore water pressures are defined by a piezometric line. 
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Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      190.00 

  2     1500.00      190.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      224.94 

  2       60.30      221.86 

  3       96.38      220.45 

  4      222.67      218.99 

  5      229.57      217.95 

  6      238.21      217.22 

  7      281.12      215.76 

  8      317.10      214.14 

  9      353.47      212.19 

 10      385.30      211.16 

 11      399.54      212.14 

 12      414.03      210.99 

 13      429.84      213.45 

 14      446.63      216.39 

 15      474.08      207.24 

 16      531.02      199.09 

 17      582.57      199.08 

 18      609.56      200.08 

 19      658.23      199.94 

 20      730.21      197.07 

 21      806.28      198.05 

 22      863.00      199.68 

 23      866.00      198.68 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Search will be conducted using a fixed grid. 

Number of Points Across Grid: 15 

Number of Points Up Grid: 15 

Grid Corner 

   Number           X              Y 

     1           700.00         500.00 

     2           900.00         500.00 

     3           900.00         700.00 

     4           700.00         700.00 

----- Control Parameters for Finding "Critical" Radius -----Initial 

number of subdivisions between maximum and minimum 

radius for finding a critical radius/radii: 25 

Minimum radius increment for terminating subdivision of radii: 10.000 

The following criteria will be used for determining 

the maximum and minimum radii: 

     Point circles pass through - X: 462.92     Y: 332.87 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 10.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Subtended angle for slice subdivision: 3.00(degrees) 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Search will be continued after the initial mode to find a most critical circle. 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Radii for each grid point will be sorted in the order of increasing radius. 

Critical circles for grid points will be output in the order of increasing factor of 

safety. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00 

 

 

 

 

 

 

 

 

 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: D-D’ 
Case:  Circular Failure  
Filename:  20221125 Section D-D’ Circular_output (wilson).docx 
 
UTEXAS4 Output File 
Page 8 of 15 

 
 

 
Burns & McDonnell 

 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      333.44 

        2       60.30      333.29 

        3       70.21      333.27 

        4       96.38      333.24 

        5      222.67      333.11 

        6      229.57      333.10 

        7      238.21      333.10 

        8      281.12      333.05 

        9      317.10      333.02 

       10      353.47      332.98 

       11      385.30      332.95 

       12      399.54      332.93 

       13      414.03      332.92 

       14      429.84      332.90 

       15      446.63      332.88 

       16      462.92      332.87 

       17      474.08      329.15 

       18      531.02      310.19 

       19      582.57      293.03 

       20      609.56      284.05 

       21      658.23      267.85 

       22      730.21      243.88 

       23      806.28      218.56 

       24      859.99      200.68 

       25      863.00      199.68 

       26      866.00      198.68 

       27     1500.00      199.10 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 38 

************************************************* 

* FINAL SUMMARY OF COMPUTATIONS WITH FIXED-GRID * 

************************************************* 

Number of circles attempted: 225 

Number of circles for which F calculated: 143 

Circle with Lowest Factor of Safety: 

     X coordinate for center: 785.71 

     Y coordinate for center: 685.71 

     Radius of circle: 478.226 

Factor of safety: 1.990 

Side force inclination: -17.37 

Time Required for Computations: 1.0 seconds 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        481.59    316.65 

   1    491.46    308.94        14228    1       100.0    35.00         0.0 

        501.32    301.24 

   2    511.58    294.06        23185    1       100.0    35.00       682.6 

        521.83    286.88 

   3    526.43    283.92        12777    1       100.0    35.00         0.0 

        531.02    280.95 

   4    541.79    274.56        34501    1       100.0    35.00         0.0 

        552.56    268.18 

   5    563.64    262.36        40987    1       100.0    35.00       164.6 

        574.73    256.55 

   6    578.65    254.66        15549    1       100.0    35.00       645.0 

        582.57    252.78 

   7    594.04    247.76        47541    1       100.0    35.00      1075.7 

        605.50    242.74 

   8    607.53    241.93         8678    1       100.0    35.00         0.0 

        609.56    241.11 

   9    621.31    236.81        50930    1       100.0    35.00         0.0 

        633.07    232.50 

  10    645.03    228.82        51947    1       100.0    35.00         0.0 

        657.00    225.14 

  11    657.61    224.97         2652    1       100.0    35.00         2.2 

        658.23    224.79 

  12    670.38    221.77        51058    1       100.0    35.00       201.3 

        682.53    218.75 

  13    694.82    216.37        48291    1       100.0    35.00       538.3 

        707.11    213.99 

  14    718.66    212.36        40857    1       100.0    35.00         0.0 

        730.21    210.72 

  15    742.67    209.59        37578    1       100.0    35.00       961.3 

        755.14    208.47 

  16    767.65    207.99        29304    1       100.0    35.00      1061.2 

        780.16    207.52 

  17    782.94    207.50         5227    1       100.0    35.00         0.0 

        785.71    207.49 

  18    796.00    207.71        14678    1       100.0    35.00         0.0 

        806.28    207.93 

  19    818.77    208.80         7000    1       100.0    35.00         0.0 

        831.26    209.66 

  20    831.94    209.73           20    1       100.0    35.00         0.0 

        832.61    209.79 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas  

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Allowable force imbalance for convergence:  5 

Allowable moment imbalance for convergence: 3458 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -5.463e+004   2.283e+007 

First-order corrections to F and Theta ............   -1.5274     0.0757 

Reduced values - Deltas were too large ............   -0.5000     0.0248 

   2   2.50000   -17.1640  -3.316e+004   1.386e+007 

First-order corrections to F and Theta ............   -0.6437     0.1861 

Reduced values - Deltas were too large ............   -0.5000     0.1445 

   3   2.00000   -17.0194  -9.461e+002   4.459e+005 

First-order corrections to F and Theta ............   -0.0101    -0.3709 

Second-order corrections to F and Theta ...........   -0.0101    -0.3477 

   4   1.98989   -17.3671   7.236e-002  -4.807e+001  

First-order corrections to F and Theta ............    0.0000     0.0001   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 2.76401e-011 

Summation of Vertical Forces: 3.91083e-011 

Summation of Moments: 1.36424e-004 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.09184e-011 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 1.990     Side Force Inclination: -17.37 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       491.46     308.94       495.0       495.0       224.4 

   2       511.58     294.06       888.4       205.7       122.6 

   3       526.43     283.92      1041.5      1041.5       416.7 

   4       541.79     274.56      1236.6      1236.6       485.4 

   5       563.64     262.36      1493.8      1329.2       518.0 

   6       578.65     254.66      1665.0      1020.0       409.2 

   7       594.04     247.76      1790.0       714.4       301.6 

   8       607.53     241.93      1845.9      1845.9       699.8 

   9       621.31     236.81      1909.0      1909.0       722.0 

  10       645.03     228.82      1983.5      1983.5       748.2 

  11       657.61     224.97      2006.1      2003.9       755.4 

  12       670.38     221.77      1990.3      1789.0       679.8 

  13       694.82     216.37      1912.4      1374.1       533.8 

  14       718.66     212.36      1805.9      1805.9       685.7 

  15       742.67     209.59      1518.9       557.5       246.4 

  16       767.65     207.99      1182.9       121.7        93.1 

  17       782.94     207.50      1070.4      1070.4       426.9 

  18       796.00     207.71       834.2       834.2       343.8 

  19       818.77     208.80       354.8       354.8       175.1 

  20       831.94     209.73        42.6        42.6        65.2 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 14 15:03:03 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D'.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      501.32         3353       305.86     0.245       -89.8      429.5 

   2      521.83        14080       292.90     0.228      -321.6     1340.8 

   3      531.02        16539       288.90     0.272      -198.9     1278.6 

   4      552.56        22140       279.39     0.322       -41.7     1254.5 

   5      574.73        28311       269.50     0.331        -8.1     1390.3 

   6      582.57        31519       265.67     0.320       -59.4     1554.1 

   7      605.50        43098       254.65     0.279      -314.1     2242.7 

   8      609.56        43274       253.33     0.284      -282.0     2205.9 

   9      633.07        42710       246.14     0.312      -119.3     1984.1 

  10      657.00        39263       239.85     0.341        41.6     1696.5 

  11      658.23        39008       239.56     0.343        50.6     1679.0 

  12      682.53        34299       233.89     0.369       171.1     1425.6 

  13      707.11        30091       228.11     0.376       194.0     1334.4 

  14      730.21        19686       227.30     0.500       566.6      566.5 

  15      755.14        16835       221.84     0.493       568.7      616.3 

  16      780.16        15567       214.83     0.370       166.9     1338.9 

  17      785.71        13120       214.30     0.380       195.3     1202.4 

  18      806.28         5325       212.80     0.458       356.9      599.5 

  19      831.26           98       209.94     0.477       138.6      184.0 

  20      832.61           -0       209.79     1.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 

 



Profile: A-A' Case: Non Circular - Peak Liner Strength

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

75 332.026 5

166.0471 231.1

239.5212 231.1992 fixed

282.3832 230.8095 fixed

293.5372 229.1338 fixed

305.1905 231.1918 fixed

381.9526 232.8086 fixed

404.5544 233.1568 fixed

464.4 232.9 fixed

469.9252 232.8924 fixed

Crack Depth

1

Seismic Acceleration

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

118.59 329.89 2.306

185.68 266.54

239.52 231.2

282.38 230.81

293.54 229.13

305.19 231.19

381.95 232.81

404.55 233.16

464.4 232.9

467.16 232.9
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 3 Surface 

                      0.000000          333.976600 

                    147.552900          330.139000 

                    399.183500          246.250400 

                    406.121800          244.712800 

                    426.040100          244.023100 

                    437.832500          241.284800 

                    447.582100          240.087400 

   

                    464.4 233.9 

     2     2 Liner 

  

                   0 232.1156 

    

166.0471 232.1156 

    

239.5212 232.1992 

    

282.3832 231.8095 

    

293.5372 230.1338 

    

305.1905 232.1918 

    

381.9526 233.8086 

    

404.5544 234.1568 

     

464.4 233.9 

  469.925200      231.892400 

     3     3 Native Surface 

                      0.000000          230.115600 

                    166.047100          230.115600 

                    239.521200          230.199200 

                    282.383200          229.809500 

                    293.537200          228.133800 

                    305.190500          230.191800 

                    381.952600          231.808600 

                    404.554400          232.156800 

                    469.925200          231.892400 
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                    507.465300          218.060500 

                    546.288900          216.988100 

                    583.471700          216.402500 

                    657.991300          215.510800 

                    741.835000          212.295700 

                    814.990400          214.257600 

                    864.122100          231.583000 

                    886.536400          237.805100 

                    945.522300          256.707600 

                    969.897400          262.128400 

                    978.535600          263.868000 

                    999.028400          264.021200 

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Interpolate Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

     

700 454.6 

     

4200 1942.8 

     

5000 2183.7 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 

     

0 233.1156 
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166.0471 233.1156 

    

239.5212 233.1992 

    

282.3832 232.8095 

    

293.5372 231.1338 

    

305.1905 233.1918 

    

381.9526 234.8086 

    

404.5544 235.1568 

    

461.6819 234.9 

     

464.4 233.9 

  469.925200      231.892400 

 

Interpolation Point 

    P 

         

0 333.9766 0 1 100 331.3758 0 1 

         

147.5529 330.139 0 1 267.9530575 290 0 1 

         

327.9446654 270 0 1 387.9362733 250 0 1  

    

464.4 233.9 0 1 

           

0 250 0 1 100 250 0 1 150 250 0  

 

           

1 200 250 0 1 250 250 0 1 275 250 

           

0 1 300 250 0 1 325 250 0 1 350 

           

250 0 1 

        

           

0 232 1248 1 100 232 1248 1 150 232 1248 

           

1 200 232 1248 1 225 232 1248 1 250 232 
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1248 1 275 232 1248 1 300 232 1248 1 325 

           

232 1248 1 366.582 232 1248 1 367 232 0 

           

1 

      

           

0 290 0 1 100 290 0 1 150 290 0 

          

1 200 290 0 1 162.9573 290 0 1 

           

    

           

0 270 1248 1 100 270 1248 1 150 270 1248 

          

1 200 270 1248 1 252.9447 270 1248 1 253 

           

270 0 1 275 270 0 1 300 270 0 1 

           

     

           

0 269.5 0 1 100 269.5 0 1 150 269.5 0 

          

1 200 269.5 0 1 252.9447 269.5 0 1 253 

           

269.5 0 1 275 269.5 0 1 300 269.5 0 1 

           

     

ANAlysis/computation data follow 

   Noncircular Search 2 

     

     75 332.0259775 

     

     166 231.1 

    

239.5212 231.1992 fixed 

    

282.3832 230.8095 fixed 

    

293.5372 229.1338 fixed 

    

305.1905 231.1918 fixed 
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381.9526 232.8086 fixed 

    

404.5544 233.1568 fixed 

     

464.4 232.9 fixed 

  469.925200      232.892400 fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 1 d 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 

  



Matanuska-Susinta, AK Landfill 
 
Cross-Section: A-A’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221128 Section A-A’ Non-Circular - Peak_output (wilson).docx 
 
UTEXAS4 Output File 
Page 2 of 19 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to  

weight): 1.00000e-005 

Default minimum allowable weight for computations: 1.00000e+002
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 3 Surface 

Point        X           Y 

   1        0.00      333.98 

   2      147.55      330.14 

   3      399.18      246.25 

   4      406.12      244.71 

   5      426.04      244.02 

   6      437.83      241.28 

   7      447.58      240.09 

   8      464.40      233.90 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      232.12 

   2      166.05      232.12 

   3      239.52      232.20 

   4      282.38      231.81 

   5      293.54      230.13 

   6      305.19      232.19 

   7      381.95      233.81 

   8      404.55      234.16 

   9      464.40      233.90 

  10      469.93      231.89 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 ----- 

----------------------------------------------------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      230.12 

   2      166.05      230.12 

   3      239.52      230.20 

   4      282.38      229.81 

   5      293.54      228.13 

   6      305.19      230.19 

   7      381.95      231.81 

   8      404.55      232.16 
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   9      469.93      231.89 

  10      507.47      218.06 

  11      546.29      216.99 

  12      583.47      216.40 

  13      657.99      215.51 

  14      741.84      212.30 

  15      814.99      214.26 

  16      864.12      231.58 

  17      886.54      237.81 

  18      945.52      256.71 

  19      969.90      262.13 

  20      978.54      263.87 

  21      999.03      264.02 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2               700.0            454.6 

       3              4200.0           1942.8 

       4              5000.0           2183.7 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero.  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      210.00 

  2     1000.00      210.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      233.12 

  2      166.05      233.12 

  3      239.52      233.20 

  4      282.38      232.81 

  5      293.54      231.13 

  6      305.19      233.19 

  7      381.95      234.81 

  8      404.55      235.16 

  9      461.68      234.90 

 10      464.40      233.90 

 11      469.93      231.89 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1          75.00         332.03   angle to be computed - moveable 

   2         166.00         231.10   angle to be computed - moveable 

   3         239.52         231.20                        - fixed 

   4         282.38         230.81                        - fixed 

   5         293.54         229.13                        - fixed 

   6         305.19         231.19                        - fixed 

   7         381.95         232.81                        - fixed 

   8         404.55         233.16                        - fixed 

   9         464.40         232.90                        - fixed 

  10         469.93         232.89                        - fixed 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 1.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00 
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Burns & McDonnell 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      333.98 

        2      147.55      330.14 

        3      166.05      323.97 

        4      239.52      299.48 

        5      282.38      285.19 

        6      293.54      281.47 

        7      305.19      277.59 

        8      381.95      251.99 

        9      399.18      246.25 

       10      404.55      245.06 

       11      406.12      244.71 

       12      426.04      244.02 

       13      437.83      241.28 

       14      447.58      240.09 

       15      464.40      233.90 

       16      469.93      231.89 

       17      507.47      218.06 

       18      546.29      216.99 

       19      583.47      216.40 

       20      657.99      215.51 

       21      741.84      212.30 

       22      814.99      214.26 

       23      864.12      231.58 

       24      886.54      237.81 

       25      945.52      256.71 

       26      969.90      262.13 

       27      978.54      263.87 

       28      999.03      264.02 

Left end point on noncircular shear surface adjusted to: 

X: 75.92, Y: 331.00 

Adjustment was made to put end point at bottom of crack. 

Right end point on noncircular shear surface adjusted to: 

X: 467.16, Y: 232.90 

Adjustment was made to put end point on the slope. 

Noncircular Shear Surface Points After End Point Adjustment 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1          75.92         331.00   angle to be computed - moveable 

   2         166.00         231.10   angle to be computed - moveable 

   3         239.52         231.20                        - fixed 
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   4         282.38         230.81                        - fixed 

   5         293.54         229.13                        - fixed 

   6         305.19         231.19                        - fixed 

   7         381.95         232.81                        - fixed 

   8         404.55         233.16                        - fixed 

   9         464.40         232.90                        - fixed 

  10         467.16         232.90                        - fixed 

Computed crack depth: 1.00 
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Burns & McDonnell 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     105.12     Y:     330.24 

X:     183.85     Y:     264.09 

X:     239.52     Y:     231.20 

X:     282.38     Y:     230.81 

X:     293.54     Y:     229.13 

X:     305.19     Y:     231.19 

X:     381.95     Y:     232.81 

X:     404.55     Y:     233.16 

X:     464.40     Y:     232.90 

X:     467.16     Y:     232.90 

Minimum factor of safety: 2.306 

Side force inclination: -14.72 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 9 

Total number of shear surfaces attempted: 45 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 45 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  2.4981 |     5        5  | 

    2 |    10.0000 |  2      10.000 |  2.3932 |    10       10  | 

    3 |    10.0000 |  1      10.000 |  2.3423 |    15       15  | 

    4 |    10.0000 |  1      10.000 |  2.3266 |    20       20  | 

    5 |    10.0000 |  1      10.000 |  2.3153 |    25       25  | 

    6 |    10.0000 |  1      10.000 |  2.3090 |    30       30  | 

    7 |    10.0000 |  1      10.000 |  2.3061 |    35       35  | 

    8 |    10.0000 |  2       3.265 |  2.3058 |    40       40  | 

    9 |     5.0000 |  1       5.000 |  2.3058 |    45       45  | 
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Burns & McDonnell 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        105.12    330.24 

   1    109.36    326.68         1891    1       100.0    35.00         0.0 

        113.60    323.11 

   2    117.85    319.55         4823    1       100.0    35.00         0.0 

        122.09    315.98 

   3    126.34    312.41         7756    1       100.0    35.00         0.0 

        130.58    308.85 

   4    134.82    305.28        10688    1       100.0    35.00         0.0 

        139.07    301.72 

   5    143.31    298.15        13620    1       100.0    35.00         0.0 

        147.55    294.59 

   6    152.18    290.70        17521    1       100.0    35.00         0.0 

        156.80    286.82 

   7    161.42    282.93        19688    1       100.0    35.00         0.0 

        166.05    279.05 

   8    170.50    275.31        20993    1       100.0    35.00         0.0 

        174.95    271.57 

   9    179.40    267.83        23000    1       100.0    35.00         0.0 

        183.85    264.09 

  10    189.07    261.00        28917    1       100.0    35.00         0.0 

        194.30    257.91 

  11    199.53    254.82        30325    1       100.0    35.00         0.0 

        204.76    251.73 

  12    209.99    248.64        31733    1       100.0    35.00        94.0 

        215.22    245.55 

  13    220.45    242.46        33141    1       100.0    35.00       522.4 

        225.68    239.37 

  14    230.91    236.29        34549    1       100.0    35.00       950.9 

        236.14    233.20 

  15    236.99    232.70         5712    1       100.0    35.00      1199.7 

        237.83    232.20 

  16    238.68    231.70         5808    2   NONLINEAR ENVELOPE        93.6 

        239.52    231.20 

  17    244.88    231.15        36402    2   NONLINEAR ENVELOPE       124.8 

        250.24    231.10 

  18    255.59    231.05        34540    2   NONLINEAR ENVELOPE       124.8 
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        260.95    231.00 

  19    266.31    230.96        32678    2   NONLINEAR ENVELOPE       124.8 

        271.67    230.91 

  20    277.03    230.86        30816    2   NONLINEAR ENVELOPE       124.8 

        282.38    230.81 

  21    287.96    229.97        30539    2   NONLINEAR ENVELOPE       124.8 

        293.54    229.13 

  22    299.36    230.16        29579    2   NONLINEAR ENVELOPE       124.8 

        305.19    231.19 

  23    310.67    231.31        25140    2   NONLINEAR ENVELOPE       124.8 

        316.16    231.42 

  24    321.64    231.54        23009    2   NONLINEAR ENVELOPE       124.8 

        327.12    231.65 

  25    332.61    231.77        20878    2   NONLINEAR ENVELOPE       124.8 

        338.09    231.88 

  26    343.57    232.00        18746    2   NONLINEAR ENVELOPE       124.8 

        349.05    232.12 

  27    354.54    232.23        16615    2   NONLINEAR ENVELOPE       124.8 

        360.02    232.35 

  28    365.50    232.46        14484    2   NONLINEAR ENVELOPE       124.8 

        370.99    232.58 

  29    376.47    232.69        12353    2   NONLINEAR ENVELOPE       124.8 

        381.95    232.81 

  30    386.26    232.87         8221    2   NONLINEAR ENVELOPE       124.8 

        390.57    232.94 

  31    394.88    233.01         6926    2   NONLINEAR ENVELOPE       124.8 

        399.18    233.07 

  32    401.87    233.12         3743    2   NONLINEAR ENVELOPE       124.8 

        404.55    233.16 

  33    405.34    233.15         1029    2   NONLINEAR ENVELOPE       124.8 

        406.12    233.15 

  34    411.10    233.13         6380    2   NONLINEAR ENVELOPE       124.7 

        416.08    233.11 

  35    421.06    233.09         6229    2   NONLINEAR ENVELOPE       124.6 

        426.04    233.06 

  36    431.94    233.04         6494    2   NONLINEAR ENVELOPE       124.5 

        437.83    233.01 

  37    442.71    232.99         4433    2   NONLINEAR ENVELOPE       124.3 

        447.58    232.97 

  38    451.11    232.96         2550    2   NONLINEAR ENVELOPE       124.2 

        454.63    232.94 

  39    458.16    232.93         1646    2   NONLINEAR ENVELOPE       124.1 

        461.68    232.91 

  40    463.04    232.91          393    2   NONLINEAR ENVELOPE        93.2 

        464.40    232.90 

  41    465.78    232.90          166    2   NONLINEAR ENVELOPE        31.2 

        467.16    232.90 

No water in crack. 
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Burns & McDonnell 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  7 

Allowable moment imbalance for convergence: 1720 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -3.717e+004   1.109e+007 

First-order corrections to F and Theta ............   -0.9425     5.0975 

Reduced values - Deltas were too large ............   -0.5000     2.7041 

   2   2.50000   -14.4846  -1.330e+004   4.091e+006 

First-order corrections to F and Theta ............   -0.2096    -0.2933 

Second-order corrections to F and Theta ...........   -0.1953    -0.2375 

   3   2.30473   -14.7222   8.011e+001  -2.510e+004 

First-order corrections to F and Theta ............    0.0011     0.0033 

Second-order corrections to F and Theta ...........    0.0011     0.0033 

   4   2.30578   -14.7189  -1.700e-005   5.537e-003 

First-order corrections to F and Theta ............   -0.0000    -0.0000 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 4.73825e-011 

Summation of Vertical Forces: 6.21299e-011 

Summation of Moments: -1.33150e-008 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 3.05498e-011 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 2.306     Side Force Inclination: -14.72 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       109.36     326.68       141.6       141.6        86.4 

   2       117.85     319.55       389.1       389.1       161.5 

   3       126.34     312.41       636.6       636.6       236.7 

   4       134.82     305.28       884.1       884.1       311.8 

   5       143.31     298.15      1131.6      1131.6       387.0 

   6       152.18     290.70      1339.2      1339.2       450.1 

   7       161.42     282.93      1507.1      1507.1       501.0 

   8       170.50     275.31      1671.8      1671.8       551.1 

   9       179.40     267.83      1833.3      1833.3       600.1 

  10       189.07     261.00      2191.8      2191.8       709.0 

  11       199.53     254.82      2299.1      2299.1       741.6 

  12       209.99     248.64      2413.9      2319.9       747.9 

  13       220.45     242.46      2555.2      2032.7       660.7 

  14       230.91     236.29      2696.5      1745.6       573.5 

  15       236.99     232.70      2778.6      1578.8       522.8 

  16       238.68     231.70      2814.3      2720.7       569.8 

  17       244.88     231.15      3566.8      3442.0       702.8 

  18       255.59     231.05      3385.0      3260.2       669.3 

  19       266.31     230.96      3203.2      3078.4       635.7 

  20       277.03     230.86      3021.4      2896.6       602.2 

  21       287.96     229.97      2692.6      2567.8       541.6 

  22       299.36     230.16      2931.6      2806.8       585.7 

  23       310.67     231.31      2446.9      2322.1       496.3 

  24       321.64     231.54      2240.6      2115.8       458.2 

  25       332.61     231.77      2034.3      1909.5       420.2 

  26       343.57     232.00      1828.1      1703.3       382.2 

  27       354.54     232.23      1621.8      1497.0       344.1 

  28       365.50     232.46      1415.5      1290.7       306.1 

  29       376.47     232.69      1209.2      1084.4       268.0 

  30       386.26     232.87      1023.3       898.5       233.8 

  31       394.88     233.01       864.3       739.5       204.4 

  32       401.87     233.12       748.9       624.1       175.8 

  33       405.34     233.15       697.6       572.8       161.3 

  34       411.10     233.13       680.2       555.5       156.5 
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  35       421.06     233.09       664.0       539.4       151.9 

  36       431.94     233.04       583.5       459.0       129.3 

  37       442.71     232.99       480.0       355.7       100.2 

  38       451.11     232.96       379.9       255.6        72.0 

  39       458.16     232.93       241.8       117.7        33.1 

  40       463.04     232.91       148.6        55.3        15.6 

  41       465.78     232.90        62.3        31.1         8.7
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Tue Nov 15 08:19:12 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) 

************************************************************************** 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      113.60          286       325.56     0.310        -4.9       74.9 

   2      122.09         1738       319.24     0.220       -77.2      304.0 

   3      130.58         4354       313.58     0.218      -134.6      522.2 

   4      139.07         8136       308.01     0.220      -187.3      736.8 

   5      147.55        13084       302.48     0.222      -238.0      949.9 

   6      156.80        19539       296.56     0.242      -257.2     1196.5 

   7      166.05        26856       290.75     0.260      -252.9     1409.2 

   8      174.95        34710       285.18     0.275      -236.4     1594.6 

   9      183.85        43362       279.61     0.288      -212.8     1767.6 

  10      194.30        49699       274.67     0.296      -191.0     1888.3 

  11      204.76        56369       269.74     0.303      -165.0     2002.8 

  12      215.22        63704       264.72     0.309      -145.3     2132.0 

  13      225.68        72885       259.34     0.308      -162.3     2340.8 

  14      236.14        83912       253.74     0.305      -206.0     2613.9 

  15      237.83        85866       252.83     0.304      -215.1     2663.3 

  16      239.52        87775       251.93     0.304      -222.0     2708.7 

  17      250.24        80348       250.90     0.306      -199.9     2598.3 

  18      260.95        73274       249.87     0.308      -178.6     2489.7 

  19      271.67        66554       248.82     0.310      -158.2     2383.4 

  20      282.38        60186       247.76     0.312      -139.2     2280.1 

  21      293.54        58605       245.27     0.308      -162.9     2329.0 

  22      305.19        45311       246.19     0.323       -57.2     1946.4 

  23      316.16        39100       245.44     0.330       -18.7     1798.0 

  24      327.12        33369       244.70     0.338        22.8     1648.5 

  25      338.09        28119       243.97     0.348        68.4     1497.6 

  26      349.05        23349       243.24     0.361       119.6     1344.6 

  27      360.02        19060       242.51     0.377       179.0     1188.6 

  28      370.99        15252       241.78     0.399       251.0     1027.7 

  29      381.95        11924       241.03     0.429       343.4      858.7 

  30      390.57         9701       240.38     0.460       439.1      720.6 

  31      399.18         7762       239.67     0.501       572.5      566.9 

  32      404.55         6721       239.17     0.505       562.4      529.8 

  33      406.12         6465       238.99     0.505       556.2      525.3 

  34      416.08         4884       237.84     0.421       219.6      619.3 

  35      426.04         3349       236.81     0.342        14.7      576.4 

  36      437.83         1803       235.61     0.314       -24.0      445.7 
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  37      447.58          814       234.68     0.240       -61.8      283.0 

  38      454.63          301       234.19     0.275       -22.6      150.4 

  39      461.68           67       233.53     0.309        -4.7       69.6 

  40      464.40           25       233.26     0.361         4.0       43.9 

  41      467.16           -0       232.90     0.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 

 



Profile: B-B' Case: Non Circular - Peak Liner Strength

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10 Adjustments

364.09 328.58 5 Corp Procedure

439.66 232.29

630 233.68 fixed

635 233.72 fixed

639 233.3 fixed

644 232.26 fixed Crack Depth

736.26 212.92 fixed 10

755.92 212.78 fixed Seismic Acceleration

798.74 211.28 fixed

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

367.2 318.46 2.537

440.05 232.9

630 233.68

635 233.72

639 233.3

644 232.26

736.26 212.92

755.92 212.78

798.74 211.28
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 4 Surface 

     

0 342.9925 

     

53.3791 340.9508 

    

103.5224 338.8839 

    

216.9023 334.482 

    

364.0891 328.5808 

    

435.2507 325.7232 

    

462.0904 323.8434 

    

795.7461 212.2843 

   

     2     2 Liner 

     

0 233.9687 

    

241.3595 233.9687 

     

255.373 234.532 

    

329.1175 233.9445 

    

358.7087 232.8241 

    

439.6647 233.2931 

     

630 234.6793062 

     

635 234.715721 

     

639 234.303 

     

644 233.255 
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736.2644 213.9188 

    

755.9227 213.778 

    

795.7461 212.2843 

    

801.7278 210.2843 

     3     3 Native Surface 

     

0 231.9687 

    

241.3595 231.9687 

     

255.373 232.532 

    

329.1175 231.9445 

    

358.7087 230.8241 

    

439.6647 231.2931 

     

630 232.6793062 

     

635 232.715721 

     

639 232.303 

     

644 231.255 

    

736.2644 211.9188 

    

755.9227 211.778 

    

801.7278 210.2843 

    

830.3544 210.7192 

    

842.2722 210.9911 

    

860.5027 210.9911 

    

866.5411 211.812 

     

886.081 218.0902 
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904.7485 224.5428 

    

924.0266 230.9082 

    

958.7877 233.0943 

    

975.4239 234.0329 

    

998.3779 233.9295 

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Interpolate Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

     

700 454.6 

     

4200 1942.8 

     

5000 2183.7 

          Piezometric Line 

 1 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 

     

0 232.9687 

    

241.3595 232.9687 
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255.373 233.532 

    

329.1175 232.9445 

    

358.7087 231.8241  

    

439.6647 232.2931 

     

630 233.6793062 

     

635 233.715721 

     

639 233.3026008 

     

644 232.2547457 

    

736.2644 212.9188 

    

755.9227 212.778 

    

798.7369573 211.2843 

    

801.7278 210.2843 

 

Interpolation Point 

    P 

           

200 253 0 1 300 253 0 1 400 253 0 

          

1 450 253 0 1 539.155 253 0 1 569.0634359 

           

253 0 1 540 253 0 1 

           

200 233 1248 1 300 233 1248 1 400 233 1248 

          

1 450 233 1248 1 539.0634 233 1248 1 

          

658.7887 233 1248 1 540 233 0 1 

  

           

200 293 0 1 300 293 0 1 350 293 0 

          

1 400 293 0 1 450 293 0 1 449.4297 
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293 0 1 450 293 0 1 524.4297 293 0 

1 

           

200 273 1248 1 300 273 1248 1 350 273 1248 

           

1 400 273 1248 1 450 273 1248 1 539.155 273 

          

1248 1 540 273 0 1 614.1550094 273 0 1 

           

200 272.5 0 1 300 272.5 0 1 350 272.5 0 

           

1 400 272.5 0 1 450 272.5 0 1 539.155 

           

272.5 0 1 540 272.5 0 1 

         

216.9023 334.482 0 1 300 331.1486294 0 1 

        

364.0891 328.5808 0 1 450 325.1315 0 1 

        

435.2507 325.7232 0 1 450 323.8434 0 1 

       

462.0904 323.8434 0 1 801.7278 210.2843 0 

 1 

     

ANAlysis/computation data follow 

   Noncircular Search 2 

    

364.0891 328.5808 

    

439.6647 232.2931 

     

630 233.6793062 Fixed 

     

635 233.715721 Fixed 

     

639 233.303 Fixed 

     

644 232.255 Fixed 

    

736.2644 212.9188 Fixed 

    

755.9227 212.778 Fixed 
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798.7369573 211.2843 Fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 10 d 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to weight): 1.00000e-

005 

Default minimum allowable weight for computations: 1.00000e+002 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

 

---------------------------------------------------------- 

----- Profile Line No. 1 - Material Type (Number): 1 ----- 

---------------------------------------------------------- 

Description: Cell 4 Surface 

 

Point        X           Y 

 

   1        0.00      342.99 

   2       53.38      340.95 

   3      103.52      338.88 

   4      216.90      334.48 

   5      364.09      328.58 

   6      435.25      325.72 

   7      462.09      323.84 

   8      795.75      212.28 

 

---------------------------------------------------------- 

----- Profile Line No. 2 - Material Type (Number): 2 ----- 

---------------------------------------------------------- 

Description: Liner 

 

Point        X           Y 

 

   1        0.00      233.97 

   2      241.36      233.97 

   3      255.37      234.53 

   4      329.12      233.94 

   5      358.71      232.82 

   6      439.66      233.29 

   7      630.00      234.68 

   8      635.00      234.72 

   9      639.00      234.30 

  10      644.00      233.26 

  11      736.26      213.92 

  12      755.92      213.78 

  13      795.75      212.28 

  14      801.73      210.28 
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---------------------------------------------------------- 

----- Profile Line No. 3 - Material Type (Number): 3 ----- 

---------------------------------------------------------- 

Description: Native Surface 

 

Point        X           Y 

 

   1        0.00      231.97 

   2      241.36      231.97 

   3      255.37      232.53 

   4      329.12      231.94 

   5      358.71      230.82 

   6      439.66      231.29 

   7      630.00      232.68 

   8      635.00      232.72 

   9      639.00      232.30 

  10      644.00      231.26 

  11      736.26      211.92 

  12      755.92      211.78 

  13      801.73      210.28 

  14      830.35      210.72 

  15      842.27      210.99 

  16      860.50      210.99 

  17      866.54      211.81 

  18      886.08      218.09 

  19      904.75      224.54 

  20      924.03      230.91 

  21      958.79      233.09 

  22      975.42      234.03 

  23      998.38      233.93 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 1 ------------------- 

------------------------------------------------------------------ 

Description: Cell 3 Waste 

 

Constant unit weight of soil (material): 50.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------ 

Description: Liner 

 

Constant unit weight of soil (material): 120.0 

 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

     Point     Normal Stress     Shear Stress 

 

       1                 0.0              0.0 

       2               700.0            454.6 

       3              4200.0           1942.8 

       4              5000.0           2183.7 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 3 ------------------- 

------------------------------------------------------------------ 

Description: Natural Soil (GP Dense to Very Dense) 
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Constant unit weight of soil (material): 130.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 1 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 1 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      210.00 

  2     1000.00      210.00 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 2 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 2 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      232.97 

  2      241.36      232.97 

  3      255.37      233.53 

  4      329.12      232.94 

  5      358.71      231.82 

  6      439.66      232.29 

  7      630.00      233.68 

  8      635.00      233.72 

  9      639.00      233.30 

 10      644.00      232.25 

 11      736.26      212.92 

 12      755.92      212.78 

 13      798.74      211.28 

 14      801.73      210.28 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 8 

****************************************************************** 

* NEW INTERPOLATION DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

****************************************************************** 

 

Input    Assigned 

Point     Point                                                   Material 

  No.      No.         X          Y          Variable               Type 

 

   1         1      200.00     253.00         0.0 Pore Pressure       1 

   2         2      300.00     253.00         0.0 Pore Pressure       1 

   3         3      400.00     253.00         0.0 Pore Pressure       1 

   4         4      450.00     253.00         0.0 Pore Pressure       1 

   5         5      539.15     253.00         0.0 Pore Pressure       1 

   6         6      569.06     253.00         0.0 Pore Pressure       1 

   7         7      540.00     253.00         0.0 Pore Pressure       1 

   8         8      200.00     233.00      1248.0 Pore Pressure       1 

   9         9      300.00     233.00      1248.0 Pore Pressure       1 

  10        10      400.00     233.00      1248.0 Pore Pressure       1 

  11        11      450.00     233.00      1248.0 Pore Pressure       1 

  12        12      539.06     233.00      1248.0 Pore Pressure       1 

  13        13      658.79     233.00      1248.0 Pore Pressure       1 

  14        14      540.00     233.00         0.0 Pore Pressure       1 

  15        15      200.00     293.00         0.0 Pore Pressure       1 

  16        16      300.00     293.00         0.0 Pore Pressure       1 

  17        17      350.00     293.00         0.0 Pore Pressure       1 

  18        18      400.00     293.00         0.0 Pore Pressure       1 

  19        19      450.00     293.00         0.0 Pore Pressure       1 

  20        20      449.43     293.00         0.0 Pore Pressure       1 

  21        21      524.43     293.00         0.0 Pore Pressure       1 

  22        22      200.00     273.00      1248.0 Pore Pressure       1 

  23        23      300.00     273.00      1248.0 Pore Pressure       1 

  24        24      350.00     273.00      1248.0 Pore Pressure       1 

  25        25      400.00     273.00      1248.0 Pore Pressure       1 

  26        26      450.00     273.00      1248.0 Pore Pressure       1 

  27        27      539.15     273.00      1248.0 Pore Pressure       1 

  28        28      540.00     273.00         0.0 Pore Pressure       1 

  29        29      614.16     273.00         0.0 Pore Pressure       1 

  30        30      200.00     272.50         0.0 Pore Pressure       1 

  31        31      300.00     272.50         0.0 Pore Pressure       1 

  32        32      350.00     272.50         0.0 Pore Pressure       1 

  33        33      400.00     272.50         0.0 Pore Pressure       1 

  34        34      450.00     272.50         0.0 Pore Pressure       1 
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  35        35      539.15     272.50         0.0 Pore Pressure       1 

  36        36      540.00     272.50         0.0 Pore Pressure       1 

  37        37      216.90     334.48         0.0 Pore Pressure       1 

  38        38      300.00     331.15         0.0 Pore Pressure       1 

  39        39      364.09     328.58         0.0 Pore Pressure       1 

  40        40      450.00     325.13         0.0 Pore Pressure       1 

  41        41      435.25     325.72         0.0 Pore Pressure       1 

  42        42      450.00     323.84         0.0 Pore Pressure       1 

  43        43      462.09     323.84         0.0 Pore Pressure       1 

  44        44      801.73     210.28         0.0 Pore Pressure       1 

 

Number of new interpolation points read: 44 

Number of old interpolation points retained: 0 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

 

Coordinates of points on shear surface which are to be shifted 

 

Point         X              Y      Shift Angle 

 

   1         364.09         328.58   angle to be computed - moveable 

   2         439.66         232.29   angle to be computed - moveable 

   3         630.00         233.68                        - fixed 

   4         635.00         233.72                        - fixed 

   5         639.00         233.30                        - fixed 

   6         644.00         232.26                        - fixed 

   7         736.26         212.92                        - fixed 

   8         755.92         212.78                        - fixed 

   9         798.74         211.28                        - fixed 

 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

 

Depth of crack: 10.000 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 0.00 

 

-------------------------------------------------------------------------------- 

The following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 
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Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

 

These slope geometry were generated from the Profile Lines. 

 

     Point       X           Y 

 

        1        0.00      342.99 

        2       53.38      340.95 

        3      103.52      338.88 

        4      216.90      334.48 

        5      241.36      333.50 

        6      255.37      332.94 

        7      329.12      329.98 

        8      358.71      328.80 

        9      364.09      328.58 

       10      435.25      325.72 

       11      439.66      325.41 

       12      462.09      323.84 

       13      630.00      267.70 

       14      635.00      266.03 

       15      639.00      264.69 

       16      644.00      263.02 

       17      736.26      232.17 

       18      755.92      225.60 

       19      795.75      212.28 

       20      801.73      210.28 

       21      830.35      210.72 

       22      842.27      210.99 

       23      860.50      210.99 

       24      866.54      211.81 

       25      886.08      218.09 

       26      904.75      224.54 

       27      924.03      230.91 

       28      958.79      233.09 

       29      975.42      234.03 

       30      998.38      233.93 

 

Left end point on noncircular shear surface adjusted to: 

X: 372.19, Y: 318.26 

Adjustment was made to put end point at bottom of crack. 
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Noncircular Shear Surface Points After End Point Adjustment 

Coordinates of points on shear surface which are to be shifted 

 

Point         X              Y      Shift Angle 

 

   1         372.19         318.26   angle to be computed - moveable 

   2         439.66         232.29   angle to be computed - moveable 

   3         630.00         233.68                        - fixed 

   4         635.00         233.72                        - fixed 

   5         639.00         233.30                        - fixed 

   6         644.00         232.26                        - fixed 

   7         736.26         212.92                        - fixed 

   8         755.92         212.78                        - fixed 

   9         798.74         211.28                        - fixed 

Computed crack depth: 10.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     372.19     Y:     318.26 

X:     439.66     Y:     232.29 

X:     630.00     Y:     233.68 

X:     635.00     Y:     233.72 

X:     639.00     Y:     233.30 

X:     644.00     Y:     232.26 

X:     736.26     Y:     212.92 

X:     755.92     Y:     212.78 

X:     798.74     Y:     211.28 

 

Minimum factor of safety: 2.537 

Side force inclination: -0.00 

 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 2 

Total number of shear surfaces attempted: 10 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 10 

 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  2       3.974 |  2.5365 |     5        5  | 

    2 |     5.0000 |  1       5.000 |  2.5365 |    10       10  | 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        372.19    318.26 

   1    376.70    312.52         7007    1       100.0    35.00         0.0 

        381.20    306.78 

   2    385.71    301.04        12014    1       100.0    35.00         0.0 

        390.21    295.30 

   3    394.71    289.56        17020    1       100.0    35.00       214.5 

        399.22    283.82 

   4    403.72    278.09        22026    1       100.0    35.00       930.6 

        408.23    272.35 

   5    412.73    266.61        27033    1       100.0    35.00         0.0 

        417.23    260.87 

   6    421.74    255.13        32039    1       100.0    35.00         0.0 

        426.24    249.39 

   7    430.75    243.66        37046    1       100.0    35.00       583.1 

        435.25    237.92 

   8    437.07    235.60        16346    1       100.0    35.00      1085.6 

        438.88    233.29 

   9    439.27    232.79         3647    2   NONLINEAR ENVELOPE         0.0 

        439.66    232.29 

  10    445.27    232.33        52749    2   NONLINEAR ENVELOPE         0.0 

        450.88    232.37 

  11    456.48    232.42        52263    2   NONLINEAR ENVELOPE         0.0 

        462.09    232.46 

  12    469.09    232.51        63244    2   NONLINEAR ENVELOPE         0.0 

        476.08    232.56 

  13    483.08    232.61        59899    2   NONLINEAR ENVELOPE         0.0 

        490.08    232.66 

  14    497.07    232.71        56555    2   NONLINEAR ENVELOPE         0.0 

        504.07    232.76 

  15    511.06    232.81        53210    2   NONLINEAR ENVELOPE         0.0 

        518.06    232.86 

  16    525.06    232.92        49866    2   NONLINEAR ENVELOPE         0.0 
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        532.05    232.97 

  17    539.05    233.02        46522    2   NONLINEAR ENVELOPE         0.0 

        546.05    233.07 

  18    553.04    233.12        43177    2   NONLINEAR ENVELOPE         0.0 

        560.04    233.17 

  19    567.03    233.22        39833    2   NONLINEAR ENVELOPE         0.0 

        574.03    233.27 

  20    581.03    233.32        36488    2   NONLINEAR ENVELOPE         0.0 

        588.02    233.37 

  21    595.02    233.42        33144    2   NONLINEAR ENVELOPE         0.0 

        602.02    233.48 

  22    609.01    233.53        29799    2   NONLINEAR ENVELOPE         0.0 

        616.01    233.58 

  23    623.00    233.63        26455    2   NONLINEAR ENVELOPE         0.0 

        630.00    233.68 

  24    632.50    233.70         8642    2   NONLINEAR ENVELOPE         0.0 

        635.00    233.72 

  25    637.00    233.51         6650    2   NONLINEAR ENVELOPE         0.0 

        639.00    233.30 

  26    641.50    232.78         8120    2   NONLINEAR ENVELOPE         0.0 

        644.00    232.26 

  27    650.59    230.87        20657    2   NONLINEAR ENVELOPE         0.0 

        657.18    229.49 

  28    663.77    228.11        19573    2   NONLINEAR ENVELOPE         0.0 

        670.36    226.73 

  29    676.95    225.35        18489    2   NONLINEAR ENVELOPE         0.0 

        683.54    223.97 

  30    690.13    222.59        17405    2   NONLINEAR ENVELOPE         0.0 

        696.72    221.21 

  31    703.31    219.82        16321    2   NONLINEAR ENVELOPE         0.0 

        709.90    218.44 

  32    716.49    217.06        15237    2   NONLINEAR ENVELOPE         0.0 

        723.08    215.68 

  33    729.67    214.30        14153    2   NONLINEAR ENVELOPE         0.0 

        736.26    212.92 

  34    741.18    212.88         9360    2   NONLINEAR ENVELOPE         0.0 

        746.09    212.85 

  35    751.01    212.81         7779    2   NONLINEAR ENVELOPE         0.0 

        755.92    212.78 

  36    762.56    212.55         8104    2   NONLINEAR ENVELOPE         0.0 

        769.20    212.31 

  37    775.83    212.08         5433    2   NONLINEAR ENVELOPE         0.0 

        782.47    211.85 

  38    789.11    211.62         2762    2   NONLINEAR ENVELOPE         0.0 

        795.75    211.39 

  39    797.24    211.34          161    2   NONLINEAR ENVELOPE         0.0 

        798.74    211.28 

 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Trial No. 1 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            3.477e+004    -0.541 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000           -3.245e+003     0.036 

 

     3           2.53606           -4.250e+001     0.000 

 

     4           2.53654           -7.479e-003     0.000 

 

After trial 1 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:      0.000 (percent) 

     Maximum change occurred for slice 22 

     Normal stress where max. change occurred:      2132.72 

     Old strength at this slice:      1063.79 

     New strength at this slice:      1063.79 

Strengths from nonlinear envelope have converged. 

Final computations will be performed next. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            3.477e+004    -0.541 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000           -3.245e+003     0.036 

 

     3           2.53606           -4.250e+001     0.000 

 

     4           2.53654           -7.479e-003     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

 

Summation of Horizontal Forces: 7.82951e-011 

 

Summation of Vertical Forces: 9.91633e-011 

 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 7.12427e-003 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 2.537     Side Force Inclination:  -0.00 

 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                 Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

 

   1       376.70     312.52       538.3       538.3       188.0 

   2       385.71     301.04       949.5       949.5       301.5 

   3       394.71     289.56      1416.4      1202.0       371.2 

   4       403.72     278.09      2013.9      1083.3       338.5 

   5       412.73     266.61      2182.9      2182.9       642.0 

   6       421.74     255.13      2594.1      2594.1       755.5 

   7       430.75     243.66      3157.0      2573.9       749.9 

   8       437.07     235.60      3574.2      2488.6       726.4 

   9       439.27     232.79      3781.1      3781.1       695.7 

  10       445.27     232.33      4710.4      4710.4       826.5 

  11       456.48     232.42      4667.0      4667.0       821.4 

  12       469.09     232.51      4525.7      4525.7       804.6 

  13       483.08     232.61      4286.5      4286.5       776.2 

  14       497.07     232.71      4047.2      4047.2       740.3 

  15       511.06     232.81      3807.9      3807.9       700.2 

  16       525.06     232.92      3568.6      3568.6       660.1 

  17       539.05     233.02      3329.3      3329.3       620.0 

  18       553.04     233.12      3090.0      3090.0       579.8 

  19       567.03     233.22      2850.7      2850.7       539.7 

  20       581.03     233.32      2611.3      2611.3       499.6 

  21       595.02     233.42      2372.0      2372.0       459.5 

  22       609.01     233.53      2132.7      2132.7       419.4 

  23       623.00     233.63      1893.4      1893.4       379.3 

  24       632.50     233.70      1731.0      1731.0       352.0 

  25       637.00     233.51      1628.1      1628.1       334.8 

  26       641.50     232.78      1556.3      1556.3       322.8 

  27       650.59     230.87      1501.5      1501.5       313.6 

  28       663.77     228.11      1422.0      1422.0       300.3 
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  29       676.95     225.35      1342.6      1342.6       286.9 

  30       690.13     222.59      1263.1      1263.1       273.6 

  31       703.31     219.82      1183.7      1183.7       260.3 

  32       716.49     217.06      1104.3      1104.3       247.0 

  33       729.67     214.30      1024.8      1024.8       233.7 

  34       741.18     212.88       950.7       950.7       221.2 

  35       751.01     212.81       790.1       790.1       194.3 

  36       762.56     212.55       605.1       605.1       154.9 

  37       775.83     212.08       405.7       405.7       103.9 

  38       789.11     211.62       206.2       206.2        52.8 

  39       797.24     211.34        53.3        53.3        13.6 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Mon Nov 28 11:43:26 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

 

                    Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

 

   1      381.20         4485       -0.00              4485            -0 

   2      390.21        12665       -0.00             12665            -0 

   3      399.22        25578       -0.00             25578            -0 

   4      408.23        45643       -0.00             45643            -0 

   5      417.23        64913       -0.00             64913            -0 

   6      426.24        87879       -0.00             87879            -0 

   7      435.25       117356       -0.00            117356            -0 

   8      438.88       131259       -0.00            131259            -0 

   9      439.66       134480       -0.00            134480            -0 

  10      450.88       124828       -0.00            124828            -0 

  11      462.09       115237       -0.00            115237            -0 

  12      476.08       103517       -0.00            103517            -0 

  13      490.08        92220       -0.00             92220            -0 

  14      504.07        81448       -0.00             81448            -0 

  15      518.06        71263       -0.00             71263            -0 

  16      532.05        61663       -0.00             61663            -0 

  17      546.05        52649       -0.00             52649            -0 

  18      560.04        44221       -0.00             44221            -0 

  19      574.03        36378       -0.00             36378            -0 

  20      588.02        29121       -0.00             29121            -0 

  21      602.02        22450       -0.00             22450            -0 

  22      616.01        16364       -0.00             16364            -0 

  23      630.00        10864       -0.00             10864            -0 

  24      635.00         9041       -0.00              9041            -0 

  25      639.00         8374       -0.00              8374            -0 

  26      644.00         8391       -0.00              8391            -0 

  27      657.18         8405       -0.00              8405            -0 

  28      670.36         8376       -0.00              8376            -0 

  29      683.54         8302       -0.00              8302            -0 

  30      696.72         8185       -0.00              8185            -0 

  31      709.90         8024       -0.00              8024            -0 
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  32      723.08         7819       -0.00              7819            -0 

  33      736.26         7570       -0.00              7570            -0 

  34      746.09         5462       -0.00              5462            -0 

  35      755.92         3608       -0.00              3608            -0 

  36      769.20         1831       -0.00              1831            -0 

  37      782.47          641       -0.00               641            -0 

  38      795.75           35       -0.00                35            -0 

  39      798.74           -0       -0.00                -0             0 

 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: C-C' Case: Non Circular - Peak Liner Strength

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

523.86 312.67 5 Adjustments

602.96 198.78

640.44 196.35 fixed

648.54 196.87 fixed

738.7 193.17 fixed

796.77 192.99 fixed Crack Depth

872.91 196.17 fixed 4

Seismic Acceleration

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

510.38 310.21 2.197

602.96 198.78

640.44 196.35

648.54 196.87

738.7 193.17

796.77 192.99

872.91 196.17
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

   0 328.8926 

    

71.051 326.0616 

    

188.5248 321.3252 

    

296.7885 317.0329 

    

337.8051 317.0858 

    

486.3848 316.9548 

    

523.8643 312.6729 

    

869.918712 197.1749 

   

     2     2 Liner 

     

0 232.1147 

     

82.3776 229.8661 

    

149.6914 230.9902 

    

353.4471 233.6161 

    

462.8547 235.1779 

    

602.9616 199.777 

    

640.4418 197.3469 

    

648.5372 197.872 

    

738.6968 194.1687 

    

796.7718 193.9902 

    

869.918712 197.1749 
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875.9111 195.1749 

     3     3 Native Surface 

     

0 230.1147 

     

82.3776 227.8661 

    

149.6914 228.9902 

    

353.4471 231.6161 

    

462.8547 233.1779 

    

602.9616 197.777 

    

640.4418 195.3469 

    

648.5372 195.872 

    

738.6968 192.1687 

    

796.7718 191.9902 

    

875.9111 195.1749 

     

1500 195.2685 

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

 Interpolate Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

     

700 454.6 

     

4200 1942.8 

     

5000 2183.7 
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          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 

     2     62.40 Piezometric line 2 

     

0 231.1147 

     

82.3776 228.8661 

    

149.6914 229.9902 

    

353.4471 232.6161 

    

462.8547 234.1779 

    

602.9616 198.777 

    

640.4418 196.3469 

    

648.5372 196.872 

    

738.6968 193.1687 

    

796.7718 192.9902 

    

872.914906 196.1749 

    

875.9111 195.1749  

 

Interpolation Point 

    P 

       

337.8051 317.0858 0 1 486.3848 316.9548 0 

        

1 523.8643 312.6729 0 1 561.8347653 300 0 
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1 681.6825203 260 0 1 741.6063977 240 0 1 

        

801.5302752 220 0 1 869.918712 197.1749 0 1 

           

530 220 0 1 550 220 0 1 575 220 0 

           

1 600 220 0 1 625 220 0 1 650 220 

           

0 1 675 220 0 1 700 220 0 1 

          

726.5302752 220 0 1 750 220 0 1 775 220 

      

0 1 786.4542 220 0 1 

           

530 220 0 1 620 200 1248 1 650 200 1248 

           

1 675 200 1248 1 700 200 1248 1 725 200  

 

           

1248 1 750 200 1248 1 775 200 1248 1 

        

786.4542 200 1248 1 787 200 0 1 

           

530 219.5 0 1 620 199.5 0 1 650 199.5 0 

           

1 675 199.5 0 1 700 199.5 0 1 725 

           

199.5 0 1 750 199.5 0 1 775 199.5 0 1 

        

786.4542 199.5 0 1 787 199.5 0 1 

           

300 260 0 1 325 260 0 1 350 260 0 

           

1 400 260 0 1 425 260 0 1 450 260 

           

0 1 475 260 0 1 500 260 0 1 525 

           

260 0 1 550 260 0 1 575 260 0 1 

     

606.6825 260 0 1 

          

608 260 0 1 650 260 0 1 666.6064 260 
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0 1 675 260 0 1 

           

300 240 1248 1 325 240 1248 1 350 240 1248 

           

1 400 240 1248 1 425 240 1248 1 450 240 

           

1248 1 475 240 1248 1 500 240 1248 1 525 

           

240 1248 1 550 240 1248 1 575 240 1248 1 

         

600 240 1248 1 625 240 1248 1 

          

650 240 1248 1 666.6064 240 1248 1 668 240 

 0 1 

           

300 239.5 0 1 325 239.5 0 1 350 239.5 0 

           

1 400 239.5 0 1 425 239.5 0 1 450 

           

239.5 0 1 475 239.5 0 1 500 239.5 0 1 

           

525 239.5 0 1 550 239.5 0 1 575 239.5 0 

          

1 600 239.5 0 1 625 239.5 0 1 

          

650 239.5 0 1 666.6064 239.5 0 1 668 

   

239.5 0 1 

           

300 300 0 1 325 300 0 1 350 300 0 

           

1 400 300 0 1 425 300 0 1 450 300 

          

0 1 475 300 0 1 486.8347653 300 0 1 

           

488 300 0 1 500 300 0 1 525 300 0 

     

1 546.7586428 300 0 1 

           

300 280 1248 1 325 280 1248 1 350 280 1248 

           

1 400 280 1248 1 425 280 1248 1 450 280 

           

1248 1 475 280 1248 1 500 280 1248 1 525 
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280 1248 1 546.7586428 280 1248 1 548 280 0 

         

1 575 280 0 1 600 280 0 1 

           

300 279.5 0 1 325 279.5 0 1 350 279.5 0 

           

1 400 279.5 0 1 425 279.5 0 1 450 

           

279.5 0 1 475 279.5 0 1 500 279.5 0 1 

          

525 279.5 0 1 546.7586428 279.5 0 1 548 280 

 0 1 

 

ANAlysis/computation data follow 

   Noncircular Search 2 

   

523.86 312.67 

   

602.96 198.78 

   

640.44 196.35 fixed 

   

648.54 196.87 fixed   

 

738.7 193.17 fixed 

   

796.77 192.99 fixed 

   

872.91 196.17 fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 13 d 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to  

weight): 1.00000e-005 

Default minimum allowable weight for computations: 1.00000e+002  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 5 Surface 

Point        X           Y 

   1        0.00      328.89 

   2       71.05      326.06 

   3      188.52      321.33 

   4      296.79      317.03 

   5      337.81      317.09 

   6      486.38      316.95 

   7      523.86      312.67 

   8      869.92      197.17 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      232.11 

   2       82.38      229.87 

   3      149.69      230.99 

   4      353.45      233.62 

   5      462.85      235.18 

   6      602.96      199.78 

   7      640.44      197.35 

   8      648.54      197.87 

   9      738.70      194.17 

  10      796.77      193.99 

  11      869.92      197.17 

  12      875.91      195.17 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      230.11 

   2       82.38      227.87 

   3      149.69      228.99 

   4      353.45      231.62 

   5      462.85      233.18 

   6      602.96      197.78 
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   7      640.44      195.35 

   8      648.54      195.87 

   9      738.70      192.17 

  10      796.77      191.99 

  11      875.91      195.17 

  12     1500.00      195.27 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2               700.0            454.6 

       3              4200.0           1942.8 

       4              5000.0           2183.7 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      190.00 

  2     1500.00      190.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      231.11 

  2       82.38      228.87 

  3      149.69      229.99 

  4      353.45      232.62 

  5      462.85      234.18 

  6      602.96      198.78 

  7      640.44      196.35 

  8      648.54      196.87 

  9      738.70      193.17 

 10      796.77      192.99 

 11      872.91      196.17 

 12      875.91      195.17 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 8 

****************************************************************** 

* NEW INTERPOLATION DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

****************************************************************** 

Input    Assigned 

Point     Point                                                   Material 

  No.      No.         X          Y          Variable               Type 

   1         1      337.81     317.09         0.0 Pore Pressure       1 

   2         2      486.38     316.95         0.0 Pore Pressure       1 

   3         3      523.86     312.67         0.0 Pore Pressure       1 

   4         4      561.83     300.00         0.0 Pore Pressure       1 

   5         5      681.68     260.00         0.0 Pore Pressure       1 

   6         6      741.61     240.00         0.0 Pore Pressure       1 

   7         7      801.53     220.00         0.0 Pore Pressure       1 

   8         8      869.92     197.17         0.0 Pore Pressure       1 

   9         9      530.00     220.00         0.0 Pore Pressure       1 

  10        10      550.00     220.00         0.0 Pore Pressure       1 

  11        11      575.00     220.00         0.0 Pore Pressure       1 

  12        12      600.00     220.00         0.0 Pore Pressure       1 

  13        13      625.00     220.00         0.0 Pore Pressure       1 

  14        14      650.00     220.00         0.0 Pore Pressure       1 

  15        15      675.00     220.00         0.0 Pore Pressure       1 

  16        16      700.00     220.00         0.0 Pore Pressure       1 

  17        17      726.53     220.00         0.0 Pore Pressure       1 

  18        18      750.00     220.00         0.0 Pore Pressure       1 

  19        19      775.00     220.00         0.0 Pore Pressure       1 

  20        20      786.45     220.00         0.0 Pore Pressure       1 

  21        21      530.00     220.00         0.0 Pore Pressure       1 

  22        22      620.00     200.00      1248.0 Pore Pressure       1 

  23        23      650.00     200.00      1248.0 Pore Pressure       1 

  24        24      675.00     200.00      1248.0 Pore Pressure       1 

  25        25      700.00     200.00      1248.0 Pore Pressure       1 

  26        26      725.00     200.00      1248.0 Pore Pressure       1 

  27        27      750.00     200.00      1248.0 Pore Pressure       1 

  28        28      775.00     200.00      1248.0 Pore Pressure       1 

  29        29      786.45     200.00      1248.0 Pore Pressure       1 

  30        30      787.00     200.00         0.0 Pore Pressure       1 

  31        31      530.00     219.50         0.0 Pore Pressure       1 

  32        32      620.00     199.50         0.0 Pore Pressure       1 

  33        33      650.00     199.50         0.0 Pore Pressure       1 

  34        34      675.00     199.50         0.0 Pore Pressure       1 

  35        35      700.00     199.50         0.0 Pore Pressure       1 

  36        36      725.00     199.50         0.0 Pore Pressure       1 

  37        37      750.00     199.50         0.0 Pore Pressure       1 

  38        38      775.00     199.50         0.0 Pore Pressure       1 

  39        39      786.45     199.50         0.0 Pore Pressure       1 
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  40        40      787.00     199.50         0.0 Pore Pressure       1 

  41        41      300.00     260.00         0.0 Pore Pressure       1 

  42        42      325.00     260.00         0.0 Pore Pressure       1 

  43        43      350.00     260.00         0.0 Pore Pressure       1 

  44        44      400.00     260.00         0.0 Pore Pressure       1 

  45        45      425.00     260.00         0.0 Pore Pressure       1 

  46        46      450.00     260.00         0.0 Pore Pressure       1 

  47        47      475.00     260.00         0.0 Pore Pressure       1 

  48        48      500.00     260.00         0.0 Pore Pressure       1 

  49        49      525.00     260.00         0.0 Pore Pressure       1 

  50        50      550.00     260.00         0.0 Pore Pressure       1 

  51        51      575.00     260.00         0.0 Pore Pressure       1 

  52        52      606.68     260.00         0.0 Pore Pressure       1 

  53        53      608.00     260.00         0.0 Pore Pressure       1 

  54        54      650.00     260.00         0.0 Pore Pressure       1 

  55        55      666.61     260.00         0.0 Pore Pressure       1 

  56        56      675.00     260.00         0.0 Pore Pressure       1 

  57        57      300.00     240.00      1248.0 Pore Pressure       1 

  58        58      325.00     240.00      1248.0 Pore Pressure       1 

  59        59      350.00     240.00      1248.0 Pore Pressure       1 

  60        60      400.00     240.00      1248.0 Pore Pressure       1 

  61        61      425.00     240.00      1248.0 Pore Pressure       1 

  62        62      450.00     240.00      1248.0 Pore Pressure       1 

  63        63      475.00     240.00      1248.0 Pore Pressure       1 

  64        64      500.00     240.00      1248.0 Pore Pressure       1 

  65        65      525.00     240.00      1248.0 Pore Pressure       1 

  66        66      550.00     240.00      1248.0 Pore Pressure       1 

  67        67      575.00     240.00      1248.0 Pore Pressure       1 

  68        68      600.00     240.00      1248.0 Pore Pressure       1 

  69        69      625.00     240.00      1248.0 Pore Pressure       1 

  70        70      650.00     240.00      1248.0 Pore Pressure       1 

  71        71      666.61     240.00      1248.0 Pore Pressure       1 

  72        72      668.00     240.00         0.0 Pore Pressure       1 

  73        73      300.00     239.50         0.0 Pore Pressure       1 

  74        74      325.00     239.50         0.0 Pore Pressure       1 

  75        75      350.00     239.50         0.0 Pore Pressure       1 

  76        76      400.00     239.50         0.0 Pore Pressure       1 

  77        77      425.00     239.50         0.0 Pore Pressure       1 

  78        78      450.00     239.50         0.0 Pore Pressure       1 

  79        79      475.00     239.50         0.0 Pore Pressure       1 

  80        80      500.00     239.50         0.0 Pore Pressure       1 

  81        81      525.00     239.50         0.0 Pore Pressure       1 

  82        82      550.00     239.50         0.0 Pore Pressure       1 

  83        83      575.00     239.50         0.0 Pore Pressure       1 

  84        84      600.00     239.50         0.0 Pore Pressure       1 

  85        85      625.00     239.50         0.0 Pore Pressure       1 

  86        86      650.00     239.50         0.0 Pore Pressure       1 

  87        87      666.61     239.50         0.0 Pore Pressure       1 

  88        88      668.00     239.50         0.0 Pore Pressure       1 

  89        89      300.00     300.00         0.0 Pore Pressure       1 

  90        90      325.00     300.00         0.0 Pore Pressure       1 

  91        91      350.00     300.00         0.0 Pore Pressure       1 
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  92        92      400.00     300.00         0.0 Pore Pressure       1 

  93        93      425.00     300.00         0.0 Pore Pressure       1 

  94        94      450.00     300.00         0.0 Pore Pressure       1 

  95        95      475.00     300.00         0.0 Pore Pressure       1 

  96        96      486.83     300.00         0.0 Pore Pressure       1 

  97        97      488.00     300.00         0.0 Pore Pressure       1 

  98        98      500.00     300.00         0.0 Pore Pressure       1 

  99        99      525.00     300.00         0.0 Pore Pressure       1 

 100       100      546.76     300.00         0.0 Pore Pressure       1 

 101       101      300.00     280.00      1248.0 Pore Pressure       1 

 102       102      325.00     280.00      1248.0 Pore Pressure       1 

 103       103      350.00     280.00      1248.0 Pore Pressure       1 

 104       104      400.00     280.00      1248.0 Pore Pressure       1 

 105       105      425.00     280.00      1248.0 Pore Pressure       1 

 106       106      450.00     280.00      1248.0 Pore Pressure       1 

 107       107      475.00     280.00      1248.0 Pore Pressure       1 

 108       108      500.00     280.00      1248.0 Pore Pressure       1 

 109       109      525.00     280.00      1248.0 Pore Pressure       1 

 110       110      546.76     280.00      1248.0 Pore Pressure       1 

 111       111      548.00     280.00         0.0 Pore Pressure       1 

 112       112      575.00     280.00         0.0 Pore Pressure       1 

 113       113      600.00     280.00         0.0 Pore Pressure       1 

 114       114      300.00     279.50         0.0 Pore Pressure       1 

 115       115      325.00     279.50         0.0 Pore Pressure       1 

 116       116      350.00     279.50         0.0 Pore Pressure       1 

 117       117      400.00     279.50         0.0 Pore Pressure       1 

 118       118      425.00     279.50         0.0 Pore Pressure       1 

 119       119      450.00     279.50         0.0 Pore Pressure       1 

 120       120      475.00     279.50         0.0 Pore Pressure       1 

 121       121      500.00     279.50         0.0 Pore Pressure       1 

 122       122      525.00     279.50         0.0 Pore Pressure       1 

 123       123      546.76     279.50         0.0 Pore Pressure       1 

 124       124      548.00     280.00         0.0 Pore Pressure       1 

Number of new interpolation points read: 124 

Number of old interpolation points retained: 0 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         523.86         312.67   angle to be computed - moveable 

   2         602.96         198.78   angle to be computed - moveable 

   3         640.44         196.35                        - fixed 

   4         648.54         196.87                        - fixed 

   5         738.70         193.17                        - fixed 

   6         796.77         192.99                        - fixed 

   7         872.91         196.17                        - fixed 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 13.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      328.89 

        2       71.05      326.06 

        3       82.38      325.60 

        4      149.69      322.89 

        5      188.52      321.33 

        6      296.79      317.03 

        7      337.81      317.09 

        8      353.45      317.07 

        9      462.85      316.98 

       10      486.38      316.95 

       11      523.86      312.67 

       12      602.96      286.27 

       13      640.44      273.76 

       14      648.54      271.06 

       15      738.70      240.97 

       16      796.77      221.59 

       17      869.92      197.17 

       18      875.91      195.17 

       19     1500.00      195.27  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     471.45     Y:     303.97 

X:     602.96     Y:     198.78 

X:     640.44     Y:     196.35 

X:     648.54     Y:     196.87 

X:     738.70     Y:     193.17 

X:     796.77     Y:     192.99 

X:     872.93     Y:     196.17 

Minimum factor of safety: 2.197 

Side force inclination: -16.07 

CAUTION - THE FACTOR OF SAFETY WAS NOT COMPUTED WHEN SOME OF THE 

POINTS ON THE MOST CRITICAL NONCIRCULAR SHEAR SURFACE WERE SHIFTED. 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 9 

Total number of shear surfaces attempted: 45 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 36 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  2.3707 |     5        4  | 

    2 |    10.0000 |  1      10.000 |  2.3172 |    10        8  | 

    3 |    10.0000 |  1      10.000 |  2.2748 |    15       12  | 

    4 |    10.0000 |  1      10.000 |  2.2370 |    20       16  | 

    5 |    10.0000 |  1      10.000 |  2.2350 |    25       20  | 

    6 |    10.0000 |  1      10.000 |  2.2233 |    30       24  | 

    7 |    10.0000 |  1       1.016 |  2.2233 |    35       28  | 

    8 |     5.0000 |  1       5.000 |  2.1968 |    40       32  | 

    9 |     5.0000 |  1       0.626 |  2.1968 |    45       36  |  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        471.45    303.97 

   1    475.18    300.98         5967    1       100.0    35.00         0.0 

        478.92    298.00 

   2    482.65    295.01         8195    1       100.0    35.00       311.4 

        486.38    292.02 

   3    491.07    288.28        13185    1       100.0    35.00       731.6 

        495.75    284.53 

   4    500.44    280.78        16195    1       100.0    35.00      1199.3 

        505.12    277.03 

   5    509.81    273.29        19205    1       100.0    35.00         0.0 

        514.49    269.54 

   6    519.18    265.79        22214    1       100.0    35.00         0.0 

        523.86    262.04 

   7    528.69    258.18        25538    1       100.0    35.00       113.5 

        533.52    254.32 

   8    538.35    250.46        27713    1       100.0    35.00       595.6 

        543.18    246.59 

   9    548.01    242.73        29887    1       100.0    35.00      1077.6 

        552.84    238.87 

  10    557.67    235.00        32061    1       100.0    35.00         0.0 

        562.50    231.14 

  11    567.33    227.28        34235    1       100.0    35.00         0.0 

        572.16    223.42 

  12    576.99    219.55        36410    1       100.0    35.00         0.0 

        581.82    215.69 

  13    586.65    211.83        38584    1       100.0    35.00         0.0 

        591.48    207.96 

  14    596.31    204.10        40758    1       100.0    35.00         0.0 

        601.14    200.24 

  15    602.05    199.51         7999    2   NONLINEAR ENVELOPE         0.0 

        602.96    198.78 

  16    602.96    198.78            7    2   NONLINEAR ENVELOPE         0.0 

        602.96    198.78 

  17    609.21    198.37        54475    2   NONLINEAR ENVELOPE         0.0 

        615.45    197.97 
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  18    621.70    197.56        52376    2   NONLINEAR ENVELOPE         0.0 

        627.95    197.16 

  19    634.19    196.75        50278    2   NONLINEAR ENVELOPE         0.0 

        640.44    196.35 

  20    640.44    196.35            7    2   NONLINEAR ENVELOPE         0.0 

        640.44    196.35 

  21    642.85    196.50        18781    2   NONLINEAR ENVELOPE         0.0 

        645.27    196.66 

  22    646.90    196.76        12468    2   NONLINEAR ENVELOPE         0.1 

        648.54    196.87 

  23    648.54    196.87           11    2   NONLINEAR ENVELOPE         0.1 

        648.54    196.87 

  24    654.95    196.61        47222    2   NONLINEAR ENVELOPE         0.1 

        661.35    196.34 

  25    667.76    196.08        44819    2   NONLINEAR ENVELOPE         0.1 

        674.16    195.82 

  26    680.57    195.56        42416    2   NONLINEAR ENVELOPE         0.0 

        686.97    195.29 

  27    693.38    195.03        40014    2   NONLINEAR ENVELOPE         0.0 

        699.79    194.77 

  28    706.27    194.50        38064    2   NONLINEAR ENVELOPE         0.0 

        712.76    194.23 

  29    719.24    193.97        35601    2   NONLINEAR ENVELOPE         0.0 

        725.73    193.70 

  30    732.21    193.44        33138    2   NONLINEAR ENVELOPE         0.0 

        738.70    193.17 

  31    738.70    193.17            8    2   NONLINEAR ENVELOPE         0.0 

        738.70    193.17 

  32    744.97    193.15        29567    2   NONLINEAR ENVELOPE         0.0 

        751.25    193.13 

  33    757.52    193.11        26964    2   NONLINEAR ENVELOPE         0.0 

        763.80    193.09 

  34    770.07    193.07        24360    2   NONLINEAR ENVELOPE         0.0 

        776.35    193.05 

  35    782.62    193.03        21757    2   NONLINEAR ENVELOPE         0.0 

        788.89    193.01 

  36    792.83    193.00        12327    2   NONLINEAR ENVELOPE         0.0 

        796.77    192.99 

  37    796.77    192.99            3    2   NONLINEAR ENVELOPE         0.0 

        796.77    192.99 

  38    802.87    193.24        16900    2   NONLINEAR ENVELOPE         0.0 

        808.96    193.50 

  39    815.06    193.75        14127    2   NONLINEAR ENVELOPE         0.1 

        821.15    194.01 

  40    827.25    194.26        11355    2   NONLINEAR ENVELOPE         0.1 

        833.35    194.52 

  41    839.44    194.77         8583    2   NONLINEAR ENVELOPE         0.2 

        845.54    195.03 

  42    851.63    195.28         5811    2   NONLINEAR ENVELOPE         0.2 

        857.73    195.54 

  43    863.82    195.79         3039    2   NONLINEAR ENVELOPE         0.3 

        869.92    196.05 
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  44    871.42    196.11          204    2   NONLINEAR ENVELOPE         0.3 

        872.91    196.17 

  45    872.92    196.17            0    2   NONLINEAR ENVELOPE         0.1 

        872.93    196.17 

No water in crack. 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Trial No. 1 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

Allowable moment imbalance for convergence: 6470 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -6.737e+004   2.602e+007 

First-order corrections to F and Theta ............   -1.0342    -1.8457 

Reduced values - Deltas were too large ............   -0.5000    -0.8923 

   2   2.50000   -18.0810  -2.844e+004   1.060e+007 

First-order corrections to F and Theta ............   -0.3970     5.9595 

Reduced values - Deltas were too large ............   -0.1909     2.8648 

   3   2.30914   -15.2163  -1.350e+004   5.392e+006 

First-order corrections to F and Theta ............   -0.1120    -1.2820 

Second-order corrections to F and Theta ...........   -0.1115    -0.8691 

   4   2.19764   -16.0853   3.513e+001  -1.826e+004 

First-order corrections to F and Theta ............    0.0002     0.0118 

Second-order corrections to F and Theta ...........    0.0002     0.0118 

   5   2.19780   -16.0735  -1.622e-006   8.971e-004 

First-order corrections to F and Theta ............   -0.0000    -0.0000 

After trial 1 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:     -0.879 (percent) 

     Maximum change occurred for slice 20 

     Normal stress where max. change occurred:      4341.96 

     Old strength at this slice:      2003.16 

     New strength at this slice:      1985.55  



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221128 Section C-C’ Non-Circular - Peak_output (wilson).docx 
 
UTEXAS4 Output File 
Page 19 of 24 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

Allowable moment imbalance for convergence: 6470 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -6.740e+004   2.603e+007 

First-order corrections to F and Theta ............   -1.0361    -1.8532 

Reduced values - Deltas were too large ............   -0.5000    -0.8944 

   2   2.50000   -18.0831  -2.853e+004   1.063e+007 

First-order corrections to F and Theta ............   -0.3984     6.0127 

Reduced values - Deltas were too large ............   -0.1898     2.8648 

   3   2.31020   -15.2183  -1.368e+004   5.459e+006 

First-order corrections to F and Theta ............   -0.1143    -1.2794 

Second-order corrections to F and Theta ...........   -0.1136    -0.8621 

   4   2.19660   -16.0804   3.652e+001  -1.890e+004 

First-order corrections to F and Theta ............    0.0002     0.0121 

Second-order corrections to F and Theta ...........    0.0002     0.0121 

   5   2.19677   -16.0683  -1.759e-006   9.757e-004 

First-order corrections to F and Theta ............   -0.0000    -0.0000 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 1.01680e-010 

Summation of Vertical Forces: 7.14167e-011 

Summation of Moments: -3.67296e-008 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 3.74039e-011 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 2.197     Side Force Inclination: -16.07 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       475.18     300.98       556.8       556.8       223.0 

   2       482.65     295.01       807.3       495.8       203.6 

   3       491.07     288.28      1078.8       347.1       156.2 

   4       500.44     280.78      1364.0       164.7        98.0 

   5       509.81     273.29      1454.1      1454.1       509.0 

   6       519.18     265.79      1684.6      1684.6       582.5 

   7       528.69     258.18      1893.9      1780.4       613.0 

   8       538.35     250.46      2111.9      1516.3       528.8 

   9       548.01     242.73      2329.8      1252.2       444.6 

  10       557.67     235.00      2365.2      2365.2       799.4 

  11       567.33     227.28      2526.7      2526.7       850.9 

  12       576.99     219.55      2688.3      2688.3       902.4 

  13       586.65     211.83      2849.8      2849.8       953.9 

  14       596.31     204.10      3011.3      3011.3      1005.4 

  15       602.05     199.51      3273.4      3273.4       705.0 

  16       602.96     198.78      4567.9      4567.9       934.8 

  17       609.21     198.37      4482.8      4482.8       923.2 

  18       621.70     197.56      4312.8      4312.8       899.9 

  19       634.19     196.75      4142.1      4142.1       873.2 

  20       640.44     196.35      4339.0      4339.0       903.4 

  21       642.85     196.50      4287.6      4287.6       896.4 

  22       646.90     196.76      4201.5      4201.5       884.6 

  23       648.54     196.87      4166.0      4165.8       877.8 

  24       654.95     196.61      3841.8      3841.7       815.0 

  25       667.76     196.08      3647.3      3647.2       777.4 

  26       680.57     195.56      3452.8      3452.7       739.7 

  27       693.38     195.03      3258.2      3258.2       702.1 

  28       706.27     194.50      3062.5      3062.5       664.2 

  29       719.24     193.97      2865.5      2865.5       626.1 

  30       732.21     193.44      2668.6      2668.6       588.0 

  31       738.70     193.17      2570.1      2570.1       568.9 

  32       744.97     193.15      2512.9      2512.9       557.8 

  33       757.52     193.11      2293.6      2293.6       515.4 

  34       770.07     193.07      2074.2      2074.2       472.9 

  35       782.62     193.03      1854.9      1854.9       430.5 
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  36       792.83     193.00      1676.4      1676.4       395.9 

  37       796.77     192.99      1648.6      1648.6       390.5 

  38       802.87     193.24      1525.5      1525.5       366.7 

  39       815.06     193.75      1279.5      1279.4       319.1 

  40       827.25     194.26      1033.4      1033.3       271.4 

  41       839.44     194.77       787.3       787.2       223.8 

  42       851.63     195.28       535.3       535.1       158.2 

  43       863.82     195.79       279.9       279.6        82.7 

  44       871.42     196.11        76.4        76.1        22.5 

  45       872.92     196.17         0.3         0.2         0.0 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      478.92         1728       299.91     0.101      -122.2      297.2 

   2      486.38         5163       295.21     0.128      -245.3      643.3 

   3      495.75        12054       289.32     0.153      -400.1     1138.9 

   4      505.12        21736       283.42     0.169      -545.1     1650.9 

   5      514.49        28114       278.73     0.208      -460.1     1682.4 

   6      523.86        35573       273.60     0.228      -425.8     1776.2 

   7      533.52        44637       267.97     0.248      -400.3     1956.4 

   8      543.18        56301       261.85     0.256      -422.1     2236.6 

   9      552.84        70563       255.48     0.259      -471.2     2585.7 

  10      562.50        81544       250.13     0.277      -388.3     2671.6 

  11      572.16        93305       244.64     0.290      -317.1     2768.9 

  12      581.82       105848       239.05     0.301      -254.9     2875.0 

  13      591.48       119172       233.38     0.309      -199.9     2988.2 

  14      601.14       133277       227.65     0.316      -150.7     3106.9 

  15      602.96       136907       226.38     0.315      -161.0     3168.2 

  16      602.96       136906       226.38     0.315      -161.0     3168.2 

  17      615.45       128682       224.46     0.315      -163.0     3102.5 

  18      627.95       120619       222.54     0.314      -164.8     3034.7 

  19      640.44       112758       220.61     0.313      -167.3     2966.6 

  20      640.44       112756       220.61     0.313      -167.3     2966.6 

  21      645.27       106873       220.51     0.316      -142.0     2862.6 

  22      648.54       102944       220.46     0.318      -123.2     2789.9 

  23      648.54       102941       220.46     0.318      -123.2     2789.8 

  24      661.35        94177       218.82     0.319      -110.4     2679.9 

  25      674.16        85808       217.16     0.320       -98.6     2571.3 

  26      686.97        77835       215.50     0.321       -87.9     2464.5 

  27      699.79        70257       213.82     0.322       -78.8     2360.0 

  28      712.76        62988       212.09     0.322       -71.8     2257.1 

  29      725.73        56124       210.35     0.323       -67.7     2158.1 

  30      738.70        49666       208.56     0.322       -67.5     2064.4 

  31      738.70        49664       208.56     0.322       -67.5     2064.4 

  32      751.25        42481       207.25     0.323       -55.4     1925.8 

  33      763.80        35844       205.92     0.325       -45.0     1788.9 

  34      776.35        29752       204.57     0.326       -37.3     1654.7 

  35      788.89        24206       203.18     0.326       -33.8     1524.7 

  36      796.77        21003       202.29     0.325       -34.5     1446.0 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221128 Section C-C’ Non-Circular - Peak_output (wilson).docx 
 
UTEXAS4 Output File 
Page 24 of 24 

 
 

 
Burns & McDonnell 

  37      796.77        21003       202.29     0.325       -34.5     1445.9 

  38      808.96        15542       201.34     0.326       -25.9     1269.4 

  39      821.15        10816       200.38     0.327       -18.8     1087.9 

  40      833.35         6824       199.41     0.329       -10.8      893.1 

  41      845.54         3568       198.53     0.341        15.0      651.6 

  42      857.73         1277       197.70     0.380        59.9      370.2 

  43      869.92           80       196.54     0.437        42.5       93.8 

  44      872.91            0       196.17     0.439         0.1        0.2 

  45      872.93            0       196.17     1.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 

 



Profile: D-D' Case: Non Circular - Peak Liner Strength

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

462.92 332.87 5

582.57 199.08

609.56 200.08 fixed

658.23 199.94 fixed

730.21 197.07 fixed

806.28 198.05 fixed Crack Depth

863 199.68 fixed 8

866 198.68 fixed Seismic Acceleration

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

482.59 318.32 2.102

582.57 199.08

609.56 200.08

658.23 199.94

730.21 197.07

806.28 198.05

863 199.68



Matanuska-Susinta, AK Landfill 
 
Cross-Section: D-D’ 
Case: Non-Circular Failure - Peak Liner Strength 
Filename: 20221125 Section D-D’ Non-Circular-Peak_input (wilson) 
UTEXAS4 Input File 
Page 1 of 7 

 
 

 
Burns & McDonnell 

ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

     

0 333.4446 

     

70.2135 333.2671 

    

462.9171 332.8662 

    

859.9918497 200.6787 

   

     2     2 Liner 

     

0 225.941 

     

60.295 222.8622 

     

96.3755 221.4547 

     

222.67 219.9925 

     

229.574 218.9521 

    

238.2127 218.2238 

    

281.1197 216.7649 

    

317.0974 215.141 

    

353.4706 213.1896 

     

385.299 212.1641 

    

399.5351 213.1354 

    

414.0331 211.9903 

    

429.8377 214.4455 

    

446.6344 217.3867 
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474.0832 208.2405 

    

531.0248 200.0882 

    

582.5672 200.0792 

    

609.5593 201.0805 

    

658.2285 200.9409 

    

730.2071 198.071 

    

806.2818 199.0468 

    

859.9918497 200.6787 

    

862.9957248 199.6787 

    

865.9996 198.6787 

     3     3 Native Surface 

     

0 223.941 

     

60.295 220.8622 

     

96.3755 219.4547 

     

222.67 217.9925 

     

229.574 216.9521 

    

238.2127 216.2238 

    

281.1197 214.7649 

    

317.0974 213.141 

    

353.4706 211.1896 

     

385.299 210.1641 

    

399.5351 211.1354 

    

414.0331 209.9903 
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429.8377 212.4455 

    

446.6344 215.3867 

    

474.0832 206.2405 

    

531.0248 198.0882 

    

582.5672 198.0792 

    

609.5593 199.0805 

    

658.2285 198.9409 

    

730.2071 196.071 

    

806.2818 197.0468 

    

865.9996 198.6787 

     

1500 199.105 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

 Interpolated Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

     

700 454.6 

     

4200 1942.8 

     

5000 2183.7 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 
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 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 

     2     62.40 Piezometric line 2 

     

0 224.941 

     

60.295 221.8622 

     

96.3755 220.4547 

     

222.67 218.9925 

     

229.574 217.9521 

    

238.2127 217.2238 

    

281.1197 215.7649 

    

317.0974 214.141  

    

353.4706 212.1896 

     

385.299 211.1641 

    

399.5351 212.1354 

    

414.0331 210.9903 

    

429.8377 213.4455 

    

446.6344 216.3867 

    

474.0832 207.2405 

    

531.0248 199.0882 

    

582.5672 199.0792 

    

609.5593 200.0805 
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658.2285 199.9409 

    

730.2071 197.071 

    

806.2818 198.0468 

    

862.9957248 199.6787 

    

865.9996 198.6787 

 

Interpolation Point 

    P 

         

350 332.9814739 0 1 400 332.9304303 0 1 450 

        

332.8793867 0 1 462.9171 332.8662 0 1 500 

         

320.5211797 0 1 550 303.876014 0 1 600 

         

287.2308483 0 1 650 270.5856826 0 1 700 

         

253.9405169 0 1 750 237.2953512 0 1 800 

       

220.6501856 0 1 859.9918497 200.6787 0 1 

           

350 225 0 1 400 225 0 1 450 225 0 

           

1 500 225 0 1 550 225 0 1 600 225 

           

0 1 650 225 0 1 675 225 0 1 

          

711.9336598 225 0 1 750 225 0 1 775 225 

           

0 1 

  

           

350 225 0 1 400 205 1248 1 450 205 1248 

           

1 500 205 1248 1 550 205 1248 1 600 205 

           

1248 1 650 205 1248 1 700 205 1248 1 750 

          

205 1248 1 772.0111558 205 1248 1 773 205 0 
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1 800 205 0 1 

           

350 224.5 0 1 400 204.5 0 1 450 204.5 0 

           

1 500 204.5 0 1 550 204.5 0 1 600 

           

204.5 0 1 650 204.5 0 1 700 204.5 0 1 

        

750 204.5 0 1 800 204.5 0 1 

           

350 265 0 1 400 265 0 1 450 265 0 

          

1 500 265 0 1 550 265 0 1 591.7786679 

           

265 0 1 600 265 0 1 650 265 0 1 

           

         

           

350 245 1248 1 400 245 1248 1 450 245 1248 

           

1 500 245 1248 1 550 245 1248 1 600 245 

          

1248 1 651.8561639 245 1248 1 652 245 0 1 

           

           

350 244.5 0 1 400 244.5 0 1 450 244.5 0 

           

1 500 244.5 0 1 550 244.5 0 1 600 

           

244.5 0 1 650 244.5 0 1 

           

     

           

350 305 0 1 400 305 0 1 450 305 0 

          

1 471.6236759 305 0 1 500 305 0 1 

          

531.7011719 305 0 1 

           

          

           

350 285 1248 1 400 285 1248 1 450 285 1248 

          

1 471.6236759 285 1248 1 500 285 1248 1 
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531.7011719 285 1248 1 532 285 0 1 600 285 

           

0 1 

           

           

350 284.5 0 1 400 284.5 0 1 450 284.5 0 

          

1 471.6236759 284.5 0 1 500 284.5 0 1 

          

531.7011719 284.5 0 1 532 284.5 0 1 550 

       

284.5 0 1 600 284.5 0 1 

ANAlysis/computation data follow 

   Noncircular Search 2 

   

500 315.4 

   

602.96 198.78 

   

640.44 196.35 fixed 

   

648.54 196.87 fixed 

   

738.7 193.17 fixed 

   

796.77 192.99 fixed 

   

872.91 196.17 fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 8 d 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

******************************************************************
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to  

weight): 1.00000e-005 

Default minimum allowable weight for computations: 1.00000e+002  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 5 Surface 

Point        X           Y 

   1        0.00      333.44 

   2       70.21      333.27 

   3      462.92      332.87 

   4      859.99      200.68 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      225.94 

   2       60.30      222.86 

   3       96.38      221.45 

   4      222.67      219.99 

   5      229.57      218.95 

   6      238.21      218.22 

   7      281.12      216.76 

   8      317.10      215.14 

   9      353.47      213.19 

  10      385.30      212.16 

  11      399.54      213.14 

  12      414.03      211.99 

  13      429.84      214.45 

  14      446.63      217.39 

  15      474.08      208.24 

  16      531.02      200.09 

  17      582.57      200.08 

  18      609.56      201.08 

  19      658.23      200.94 

  20      730.21      198.07 

  21      806.28      199.05 

  22      859.99      200.68 

  23      863.00      199.68 

  24      866.00      198.68 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 
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Native Surface 

Point        X           Y 

   1        0.00      223.94 

   2       60.30      220.86 

   3       96.38      219.45 

   4      222.67      217.99 

   5      229.57      216.95 

   6      238.21      216.22 

   7      281.12      214.76 

   8      317.10      213.14 

   9      353.47      211.19 

  10      385.30      210.16 

  11      399.54      211.14 

  12      414.03      209.99 

  13      429.84      212.45 

  14      446.63      215.39 

  15      474.08      206.24 

  16      531.02      198.09 

  17      582.57      198.08 

  18      609.56      199.08 

  19      658.23      198.94 

  20      730.21      196.07 

  21      806.28      197.05 

  22      866.00      198.68 

  23     1500.00      199.10 
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Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2               700.0            454.6 

       3              4200.0           1942.8 

       4              5000.0           2183.7 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      190.00 

  2     1500.00      190.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      224.94 

  2       60.30      221.86 

  3       96.38      220.45 

  4      222.67      218.99 

  5      229.57      217.95 

  6      238.21      217.22 

  7      281.12      215.76 

  8      317.10      214.14 

  9      353.47      212.19 

 10      385.30      211.16 

 11      399.54      212.14 

 12      414.03      210.99 

 13      429.84      213.45 

 14      446.63      216.39 

 15      474.08      207.24 

 16      531.02      199.09 

 17      582.57      199.08 

 18      609.56      200.08 

 19      658.23      199.94 

 20      730.21      197.07 

 21      806.28      198.05 

 22      863.00      199.68 

 23      866.00      198.68 
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Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 8 

****************************************************************** 

* NEW INTERPOLATION DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

****************************************************************** 

Input    Assigned 

Point     Point                                                   Material 

  No.      No.         X          Y          Variable               Type 

   1         1      350.00     332.98         0.0 Pore Pressure       1 

   2         2      400.00     332.93         0.0 Pore Pressure       1 

   3         3      450.00     332.88         0.0 Pore Pressure       1 

   4         4      462.92     332.87         0.0 Pore Pressure       1 

   5         5      500.00     320.52         0.0 Pore Pressure       1 

   6         6      550.00     303.88         0.0 Pore Pressure       1 

   7         7      600.00     287.23         0.0 Pore Pressure       1 

   8         8      650.00     270.59         0.0 Pore Pressure       1 

   9         9      700.00     253.94         0.0 Pore Pressure       1 

  10        10      750.00     237.30         0.0 Pore Pressure       1 

  11        11      800.00     220.65         0.0 Pore Pressure       1 

  12        12      859.99     200.68         0.0 Pore Pressure       1 

  13        13      350.00     225.00         0.0 Pore Pressure       1 

  14        14      400.00     225.00         0.0 Pore Pressure       1 

  15        15      450.00     225.00         0.0 Pore Pressure       1 

  16        16      500.00     225.00         0.0 Pore Pressure       1 

  17        17      550.00     225.00         0.0 Pore Pressure       1 

  18        18      600.00     225.00         0.0 Pore Pressure       1 

  19        19      650.00     225.00         0.0 Pore Pressure       1 

  20        20      675.00     225.00         0.0 Pore Pressure       1 

  21        21      711.93     225.00         0.0 Pore Pressure       1 

  22        22      750.00     225.00         0.0 Pore Pressure       1 

  23        23      775.00     225.00         0.0 Pore Pressure       1 

  24        24      350.00     225.00         0.0 Pore Pressure       1 

  25        25      400.00     205.00      1248.0 Pore Pressure       1 

  26        26      450.00     205.00      1248.0 Pore Pressure       1 

  27        27      500.00     205.00      1248.0 Pore Pressure       1 

  28        28      550.00     205.00      1248.0 Pore Pressure       1 

  29        29      600.00     205.00      1248.0 Pore Pressure       1 

  30        30      650.00     205.00      1248.0 Pore Pressure       1 

  31        31      700.00     205.00      1248.0 Pore Pressure       1 

  32        32      750.00     205.00      1248.0 Pore Pressure       1 

  33        33      772.01     205.00      1248.0 Pore Pressure       1 

  34        34      773.00     205.00         0.0 Pore Pressure       1 

  35        35      800.00     205.00         0.0 Pore Pressure       1 

  36        36      350.00     224.50         0.0 Pore Pressure       1 

  37        37      400.00     204.50         0.0 Pore Pressure       1 

  38        38      450.00     204.50         0.0 Pore Pressure       1 

  39        39      500.00     204.50         0.0 Pore Pressure       1 

  40        40      550.00     204.50         0.0 Pore Pressure       1 
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  41        41      600.00     204.50         0.0 Pore Pressure       1 

  42        42      650.00     204.50         0.0 Pore Pressure       1 

  43        43      700.00     204.50         0.0 Pore Pressure       1 

  44        44      750.00     204.50         0.0 Pore Pressure       1 

  45        45      800.00     204.50         0.0 Pore Pressure       1 

  46        46      350.00     265.00         0.0 Pore Pressure       1 

  47        47      400.00     265.00         0.0 Pore Pressure       1 

  48        48      450.00     265.00         0.0 Pore Pressure       1 

  49        49      500.00     265.00         0.0 Pore Pressure       1 

  50        50      550.00     265.00         0.0 Pore Pressure       1 

  51        51      591.78     265.00         0.0 Pore Pressure       1 

  52        52      600.00     265.00         0.0 Pore Pressure       1 

  53        53      650.00     265.00         0.0 Pore Pressure       1 

  54        54      350.00     245.00      1248.0 Pore Pressure       1 

  55        55      400.00     245.00      1248.0 Pore Pressure       1 

  56        56      450.00     245.00      1248.0 Pore Pressure       1 

  57        57      500.00     245.00      1248.0 Pore Pressure       1 

  58        58      550.00     245.00      1248.0 Pore Pressure       1 

  59        59      600.00     245.00      1248.0 Pore Pressure       1 

  60        60      651.86     245.00      1248.0 Pore Pressure       1 

  61        61      652.00     245.00         0.0 Pore Pressure       1 

  62        62      350.00     244.50         0.0 Pore Pressure       1 

  63        63      400.00     244.50         0.0 Pore Pressure       1 

  64        64      450.00     244.50         0.0 Pore Pressure       1 

  65        65      500.00     244.50         0.0 Pore Pressure       1 

  66        66      550.00     244.50         0.0 Pore Pressure       1 

  67        67      600.00     244.50         0.0 Pore Pressure       1 

  68        68      650.00     244.50         0.0 Pore Pressure       1 

  69        69      350.00     305.00         0.0 Pore Pressure       1 

  70        70      400.00     305.00         0.0 Pore Pressure       1 

  71        71      450.00     305.00         0.0 Pore Pressure       1 

  72        72      471.62     305.00         0.0 Pore Pressure       1 

  73        73      500.00     305.00         0.0 Pore Pressure       1 

  74        74      531.70     305.00         0.0 Pore Pressure       1 

  75        75      350.00     285.00      1248.0 Pore Pressure       1 

  76        76      400.00     285.00      1248.0 Pore Pressure       1 

  77        77      450.00     285.00      1248.0 Pore Pressure       1 

  78        78      471.62     285.00      1248.0 Pore Pressure       1 

  79        79      500.00     285.00      1248.0 Pore Pressure       1 

  80        80      531.70     285.00      1248.0 Pore Pressure       1 

  81        81      532.00     285.00         0.0 Pore Pressure       1 

  82        82      600.00     285.00         0.0 Pore Pressure       1 

  83        83      350.00     284.50         0.0 Pore Pressure       1 

  84        84      400.00     284.50         0.0 Pore Pressure       1 

  85        85      450.00     284.50         0.0 Pore Pressure       1 

  86        86      471.62     284.50         0.0 Pore Pressure       1 

  87        87      500.00     284.50         0.0 Pore Pressure       1 

  88        88      531.70     284.50         0.0 Pore Pressure       1 

  89        89      532.00     284.50         0.0 Pore Pressure       1 

  90        90      550.00     284.50         0.0 Pore Pressure       1 

  91        91      600.00     284.50         0.0 Pore Pressure       1 

Number of new interpolation points read: 91 
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Number of old interpolation points retained: 0 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         462.92         332.87   angle to be computed - moveable 

   2         582.57         200.08   angle to be computed - moveable 

   3         609.56         200.08                        - fixed 

   4         658.23         199.94                        - fixed 

   5         730.21         197.07                        - fixed 

   6         806.28         198.05                        - fixed 

   7         863.00         199.68                        - fixed 

   8         866.00         198.68                        - fixed 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 8.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      333.44 

        2       60.30      333.29 

        3       70.21      333.27 

        4       96.38      333.24 

        5      222.67      333.11 

        6      229.57      333.10 

        7      238.21      333.10 

        8      281.12      333.05 

        9      317.10      333.02 

       10      353.47      332.98 

       11      385.30      332.95 

       12      399.54      332.93 

       13      414.03      332.92 

       14      429.84      332.90 

       15      446.63      332.88 

       16      462.92      332.87 

       17      474.08      329.15 

       18      531.02      310.19 

       19      582.57      293.03 

       20      609.56      284.05 

       21      658.23      267.85 

       22      730.21      243.88 

       23      806.28      218.56 

       24      859.99      200.68 

       25      863.00      199.68 

       26      866.00      198.68 

       27     1500.00      199.10 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     453.73     Y:     324.88 

X:     592.96     Y:     217.15 

X:     609.56     Y:     200.08 

X:     658.23     Y:     199.94 

X:     730.21     Y:     197.07 

X:     806.28     Y:     198.05 

X:     863.00     Y:     199.68 

Minimum factor of safety: 2.102 

Side force inclination: -17.15 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 4 

Total number of shear surfaces attempted: 20 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 18 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  2.1638 |     5        4  | 

    2 |    10.0000 |  2      10.000 |  2.1024 |    10        8  | 

    3 |    10.0000 |  2       3.972 |  2.1024 |    15       13  | 

    4 |     5.0000 |  1       5.000 |  2.1024 |    20       18  | 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        453.73    324.88 

   1    458.32    321.32         5305    1       100.0    35.00         0.0 

        462.92    317.77 

   2    468.50    313.45         9804    1       100.0    35.00         0.0 

        474.08    309.13 

   3    478.83    305.46        10493    1       100.0    35.00         0.0 

        483.57    301.78 

   4    488.32    298.11        12478    1       100.0    35.00       429.7 

        493.06    294.44 

   5    497.81    290.77        14463    1       100.0    35.00       887.9 

        502.55    287.10 

   6    507.30    283.43        16449    1       100.0    35.00         0.0 

        512.04    279.76 

   7    516.79    276.08        18434    1       100.0    35.00         0.0 

        521.53    272.41 

   8    526.28    268.74        20419    1       100.0    35.00         0.0 

        531.02    265.07 

   9    536.18    261.08        24429    1       100.0    35.00       244.5 

        541.33    257.09 

  10    546.49    253.11        26771    1       100.0    35.00       742.2 

        551.64    249.12 

  11    556.80    245.13        29113    1       100.0    35.00      1239.9 

        561.95    241.14 

  12    567.10    237.15        31456    1       100.0    35.00         0.0 

        572.26    233.17 

  13    577.41    229.18        33798    1       100.0    35.00         0.0 

        582.57    225.19 

  14    587.76    221.17        36442    1       100.0    35.00       239.1 

        592.96    217.15 

  15    596.87    213.12        29424    1       100.0    35.00       741.1 

        600.79    209.10 

  16    604.71    205.07        31555    1       100.0    35.00      1243.5 

        608.62    201.05 

  17    609.09    200.56         3959    2   NONLINEAR ENVELOPE         0.0 

        609.56    200.08 
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  18    615.64    200.06        50713    2   NONLINEAR ENVELOPE         0.0 

        621.73    200.05 

  19    627.81    200.03        48270    2   NONLINEAR ENVELOPE         0.0 

        633.89    200.01 

  20    639.98    199.99        45827    2   NONLINEAR ENVELOPE         0.0 

        646.06    199.98 

  21    652.14    199.96        43385    2   NONLINEAR ENVELOPE         0.0 

        658.23    199.94 

  22    664.23    199.70        40517    2   NONLINEAR ENVELOPE         0.0 

        670.22    199.46 

  23    676.22    199.22        38408    2   NONLINEAR ENVELOPE         0.0 

        682.22    198.98 

  24    688.22    198.75        36299    2   NONLINEAR ENVELOPE         0.0 

        694.22    198.51 

  25    700.22    198.27        34191    2   NONLINEAR ENVELOPE         0.0 

        706.21    198.03 

  26    712.21    197.79        32082    2   NONLINEAR ENVELOPE         0.0 

        718.21    197.55 

  27    724.21    197.31        29974    2   NONLINEAR ENVELOPE         0.0 

        730.21    197.07 

  28    736.55    197.15        29176    2   NONLINEAR ENVELOPE         0.0 

        742.89    197.23 

  29    749.23    197.31        26397    2   NONLINEAR ENVELOPE         0.0 

        755.57    197.40 

  30    761.90    197.48        23618    2   NONLINEAR ENVELOPE         0.0 

        768.24    197.56 

  31    774.58    197.64        20839    2   NONLINEAR ENVELOPE         0.0 

        780.92    197.72 

  32    787.26    197.80        18060    2   NONLINEAR ENVELOPE         0.0 

        793.60    197.88 

  33    799.94    197.97        15281    2   NONLINEAR ENVELOPE         0.0 

        806.28    198.05 

  34    813.00    198.24        13091    2   NONLINEAR ENVELOPE         0.0 

        819.71    198.43 

  35    826.42    198.63         9851    2   NONLINEAR ENVELOPE         0.0 

        833.14    198.82 

  36    839.85    199.01         6611    2   NONLINEAR ENVELOPE         0.0 

        846.56    199.21 

  37    853.28    199.40         3371    2   NONLINEAR ENVELOPE         0.0 

        859.99    199.59 

  38    861.49    199.64          196    2   NONLINEAR ENVELOPE         0.0 

        863.00    199.68 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Trial No. 1 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

Allowable moment imbalance for convergence: 5905 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -7.364e+004   2.938e+007 

First-order corrections to F and Theta ............   -1.2729    -0.0250 

Reduced values - Deltas were too large ............   -0.5000    -0.0098 

   2   2.50000   -17.1985  -3.897e+004   1.554e+007 

First-order corrections to F and Theta ............   -0.8410    22.9727 

Reduced values - Deltas were too large ............   -0.1049     2.8648 

   3   2.39512   -14.3337  -3.379e+004   1.360e+007 

First-order corrections to F and Theta ............    0.0837   -30.2774 

Reduced values - Deltas were too large ............    0.0079    -2.8648 

   4   2.40304   -17.1985  -3.058e+004   1.220e+007 

First-order corrections to F and Theta ............   -0.3421     0.1323 

Second-order corrections to F and Theta ...........   -0.3026     0.0307 

   5   2.10042   -17.1678   4.927e+002  -1.954e+005 

First-order corrections to F and Theta ............    0.0042    -0.0028 

Second-order corrections to F and Theta ...........    0.0042    -0.0029 

   6   2.10466   -17.1707  -2.000e-003   7.696e-001 

First-order corrections to F and Theta ............   -0.0000     0.0000 

After trial 1 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:     -1.588 (percent) 

     Maximum change occurred for slice 18 

     Normal stress where max. change occurred:      4462.89 

     Old strength at this slice:      2054.58 

     New strength at this slice:      2021.96 
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Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

Allowable moment imbalance for convergence: 5905 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -7.371e+004   2.941e+007 

First-order corrections to F and Theta ............   -1.2760    -0.0403 

Reduced values - Deltas were too large ............   -0.5000    -0.0158 

   2   2.50000   -17.2045  -3.910e+004   1.559e+007 

First-order corrections to F and Theta ............    0.6922   -72.8355 

Reduced values - Deltas were too large ............    0.0272    -2.8648 

   3   2.52723   -20.0693  -3.754e+004   1.490e+007 

First-order corrections to F and Theta ............   -0.9938    32.9316 

Reduced values - Deltas were too large ............   -0.0865     2.8648 

   4   2.44078   -17.2045  -3.407e+004   1.358e+007 

First-order corrections to F and Theta ............   -0.3978     0.3959 

Second-order corrections to F and Theta ...........   -0.3444     0.0567 

   5   2.09641   -17.1479   6.885e+002  -2.722e+005 

First-order corrections to F and Theta ............    0.0059    -0.0061 

Second-order corrections to F and Theta ...........    0.0059    -0.0062 

   6   2.10235   -17.1541  -5.491e-003   2.070e+000 

First-order corrections to F and Theta ............   -0.0000     0.0000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 1.02318e-010 

Summation of Vertical Forces: 6.23288e-011 

Summation of Moments: 5.60831e-008 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.41158e-011 
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Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 2.102     Side Force Inclination: -17.15 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       458.32     321.32       398.5       398.5       180.3 

   2       468.50     313.45       614.1       614.1       252.1 

   3       478.83     305.46       777.4       777.4       306.5 

   4       488.32     298.11       975.3       545.5       229.3 

   5       497.81     290.77      1176.3       288.4       143.6 

   6       507.30     283.43      1227.7      1227.7       456.5 

   7       516.79     276.08      1377.8      1377.8       506.5 

   8       526.28     268.74      1527.9      1527.9       556.4 

   9       536.18     261.08      1711.6      1467.1       536.2 

  10       546.49     253.11      1930.0      1187.7       443.2 

  11       556.80     245.13      2148.3       908.4       350.1 

  12       567.10     237.15      2173.5      2173.5       771.5 

  13       577.41     229.18      2336.6      2336.6       825.8 

  14       587.76     221.17      2526.8      2287.7       809.5 

  15       596.87     213.12      2505.3      1764.2       635.1 

  16       604.71     205.07      2757.5      1513.9       551.8 

  17       609.09     200.56      2846.0      2846.0       650.3 

  18       615.64     200.06      4458.0      4458.0       961.1 

  19       627.81     200.03      4248.2      4248.2       931.0 

  20       639.98     199.99      4035.3      4035.3       890.8 

  21       652.14     199.96      3821.5      3821.5       847.5 

  22       664.23     199.70      3546.6      3546.6       792.0 

  23       676.22     199.22      3363.1      3363.1       754.9 

  24       688.22     198.75      3179.7      3179.7       717.7 

  25       700.22     198.27      2996.2      2996.2       680.6 

  26       712.21     197.79      2812.7      2812.7       643.5 

  27       724.21     197.31      2629.2      2629.2       606.4 

  28       736.55     197.15      2497.4      2497.4       579.7 

  29       749.23     197.31      2261.9      2261.9       532.1 

  30       761.90     197.48      2026.5      2026.5       484.5 

  31       774.58     197.64      1791.1      1791.1       436.9 

  32       787.26     197.80      1555.7      1555.7       389.3 

  33       799.94     197.97      1320.3      1320.3       341.7 

  34       813.00     198.24      1083.7      1083.7       293.8 
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  35       826.42     198.63       822.3       822.3       241.0 

  36       839.85     199.01       555.1       555.1       171.5 

  37       853.28     199.40       283.0       283.0        87.4 

  38       861.49     199.64        73.5        73.5        22.7 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      462.92         1231       319.90     0.141       -89.7      245.5 

   2      474.08         3838       313.24     0.206      -140.5      506.8 

   3      483.57         6768       307.58     0.239      -150.8      685.1 

   4      493.06        11986       301.16     0.237      -233.6     1040.5 

   5      502.55        19599       294.77     0.235      -337.8     1487.7 

   6      512.04        24500       289.86     0.275      -223.1     1496.9 

   7      521.53        30058       284.66     0.299      -144.3     1547.4 

   8      531.02        36273       279.25     0.314       -87.9     1624.1 

   9      541.33        44776       272.92     0.319       -75.9     1798.7 

  10      551.64        56105       266.06     0.312      -123.6     2101.4 

  11      561.95        70261       258.98     0.304      -203.8     2489.0 

  12      572.26        80082       253.32     0.318      -108.7     2526.3 

  13      582.57        90677       247.50     0.329       -34.3     2588.5 

  14      592.96       103136       241.31     0.334         1.7     2719.7 

  15      600.79       119041       235.28     0.336        25.9     2895.5 

  16      608.62       137754       228.93     0.335        12.5     3147.3 

  17      609.56       139990       228.19     0.335        13.3     3172.8 

  18      621.73       127915       226.91     0.336        24.3     3033.1 

  19      633.89       116215       225.67     0.338        40.1     2884.6 

  20      646.06       105019       224.45     0.340        58.4     2732.1 

  21      658.23        94367       223.25     0.343        78.9     2576.8 

  22      670.22        86199       221.60     0.344        80.5     2477.8 

  23      682.22        78405       219.94     0.344        80.4     2381.0 

  24      694.22        70986       218.26     0.344        78.1     2286.9 

  25      706.21        63940       216.55     0.344        73.0     2196.4 

  26      718.21        57269       214.82     0.343        64.1     2110.5 

  27      730.21        50972       213.05     0.341        50.1     2030.6 

  28      742.89        42854       211.78     0.343        54.8     1875.3 

  29      755.57        35407       210.50     0.344        58.5     1720.0 

  30      768.24        28633       209.20     0.346        60.7     1564.8 

  31      780.92        22531       207.89     0.347        60.9     1409.7 

  32      793.60        17100       206.55     0.348        58.4     1254.2 

  33      806.28        12342       205.19     0.348        52.2     1097.6 

  34      819.71         7774       203.92     0.350        48.5      900.4 

  35      833.14         4055       202.73     0.362        61.2      656.4 

  36      846.56         1421       201.62     0.407       100.8      356.2 
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  37      859.99           78       200.10     0.467        54.8       82.4 

  38      863.00           -0       199.68     0.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 

 



Profile: A-A' Case: Non Circular - Residual Liner Strength

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

75 332.026 5

166.0471 231.1

239.5212 231.1992 fixed

282.3832 230.8095 fixed

293.5372 229.1338 fixed

305.1905 231.1918 fixed

381.9526 232.8086 fixed

404.5544 233.1568 fixed

464.4 232.9 fixed

469.9252 232.8924 fixed

Crack Depth

1

Seismic Acceleration

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

75.92 331 1.403

166 231.1

239.52 231.2

282.38 230.81

293.54 229.13

305.19 231.19

381.95 232.81

404.55 233.16

464.4 232.9

467.16 232.9



Matanuska-Susinta, AK Landfill 
 
Cross-Section: A-A’ 
Case: Non-Circular Failure – Residual Liner Strengths 
Filename:  20221125 Section A-A’ Non-Circular-Residual_input (wilson).docx 
 
UTEXAS4 Input File 
Page 1 of 5 

 
 

 
Burns & McDonnell 

ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 3 Surface 

                      0.000000          333.976600 

                    147.552900          330.139000 

                    399.183500          246.250400 

                    406.121800          244.712800 

                    426.040100          244.023100 

                    437.832500          241.284800 

                    447.582100          240.087400 

                    464.4 233.9 

     2     2 Liner 

                   0 232.1156 

166.0471 232.1156 

239.5212 232.1992 

282.3832 231.8095 

293.5372 230.1338 

305.1905 232.1918 

381.9526 233.8086 

404.5544 234.1568 

464.4 233.9 

  469.925200      231.892400 

     3     3 Native Surface 

                      0.000000          230.115600 

                    166.047100          230.115600 

                    239.521200          230.199200 
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                    282.383200          229.809500 

                    293.537200          228.133800 

                    305.190500          230.191800 

                    381.952600          231.808600 

                    404.554400          232.156800 

                    469.925200          231.892400 

                    507.465300          218.060500 

                    546.288900          216.988100 

                    583.471700          216.402500 

                    657.991300          215.510800 

                    741.835000          212.295700 

                    814.990400          214.257600 

                    864.122100          231.583000 

                    886.536400          237.805100 

                    945.522300          256.707600 

                    969.897400          262.128400 

                    978.535600          263.868000 

                    999.028400          264.021200  

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Interpolate Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 
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0 0 

2000 450.2 

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 

0 233.1156 

166.0471 233.1156 

239.5212 233.1992 

282.3832 232.8095 

293.5372 231.1338 

305.1905 233.1918 

381.9526 234.8086 

404.5544 235.1568 

461.6819 234.9 

464.4 233.9 

  469.925200      231.892400  
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Interpolation Point 

    P 

         

0 333.9766 0 1 100 331.3758 0 1 

147.5529 330.139 0 1 267.9530575 290 0 1 

327.9446654 270 0 1 387.9362733 250 0 1  

464.4 233.9 0  

0 250 0 1 100 250 0 1 150 250 0 

1 200 250 0 1 250 250 0 1 275 250  

0 1 300 250 0 1 325 250 0 1 350 

250 0 1 

0 232 1248 1 100 232 1248 1 150 232 1248 

1 200 232 1248 1 225 232 1248 1 250 232 

1248 1 275 232 1248 1 300 232 1248 1 325 

232 1248 1 366.582 232 1248 1 367 232 0 

1 

0 290 0 1 100 290 0 1 150 290 0 

1 200 290 0 1 162.9573 290 0 1 

0 270 1248 1 100 270 1248 1 150 270 1248 

1 200 270 1248 1 252.9447 270 1248 1 253 

270 0 1 275 270 0 1 300 270 0 1 

0 269.5 0 1 100 269.5 0 1 150 269.5 0 

1 200 269.5 0 1 252.9447 269.5 0 1 253 

269.5 0 1 275 269.5 0 1 300 269.5 0 1 
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ANAlysis/computation data follow 

   Noncircular Search 2 

     75 332.0259775 

     166 231.1 

239.5212 231.1992 fixed 

282.3832 230.8095 fixed 

293.5372 229.1338 fixed 

305.1905 231.1918 fixed 

381.9526 232.8086 fixed 

404.5544 233.1568 fixed 

464.4 232.9 fixed 

  469.925200      232.892400 fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 1 d 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

******************************************************************   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 3 Surface 

Point        X           Y 

   1        0.00      333.98 

   2      147.55      330.14 

   3      399.18      246.25 

   4      406.12      244.71 

   5      426.04      244.02 

   6      437.83      241.28 

   7      447.58      240.09 

   8      464.40      233.90 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      232.12 

   2      166.05      232.12 

   3      239.52      232.20 

   4      282.38      231.81 

   5      293.54      230.13 

   6      305.19      232.19 

   7      381.95      233.81 

   8      404.55      234.16 

   9      464.40      233.90 

  10      469.93      231.89 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 -----  

 

----------------------------------------------------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      230.12 

   2      166.05      230.12 

   3      239.52      230.20 

   4      282.38      229.81 

   5      293.54      228.13 

   6      305.19      230.19 

   7      381.95      231.81 

   8      404.55      232.16 

   9      469.93      231.89 

  10      507.47      218.06 

  11      546.29      216.99 

  12      583.47      216.40 

  13      657.99      215.51 

  14      741.84      212.30 

  15      814.99      214.26 

  16      864.12      231.58 

  17      886.54      237.81 
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  18      945.52      256.71 

  19      969.90      262.13 

  20      978.54      263.87 

  21      999.03      264.02 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 
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       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      210.00 

  2     1000.00      210.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      233.12 

  2      166.05      233.12 

  3      239.52      233.20 

  4      282.38      232.81 

  5      293.54      231.13 

  6      305.19      233.19 

  7      381.95      234.81 

  8      404.55      235.16 

  9      461.68      234.90 

 10      464.40      233.90 

 11      469.93      231.89 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1          75.00         332.03   angle to be computed - moveable 

   2         166.00         231.10   angle to be computed - moveable 

   3         239.52         231.20                        - fixed 

   4         282.38         230.81                        - fixed 

   5         293.54         229.13                        - fixed 

   6         305.19         231.19                        - fixed 

   7         381.95         232.81                        - fixed 

   8         404.55         233.16                        - fixed 

   9         464.40         232.90                        - fixed 

  10         469.93         232.89                        - fixed 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 1.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      333.98 

        2      147.55      330.14 

        3      166.05      323.97 

        4      239.52      299.48 

        5      282.38      285.19 

        6      293.54      281.47 

        7      305.19      277.59 

        8      381.95      251.99 

        9      399.18      246.25 

       10      404.55      245.06 

       11      406.12      244.71 

       12      426.04      244.02 

       13      437.83      241.28 

       14      447.58      240.09 

       15      464.40      233.90 

       16      469.93      231.89 

       17      507.47      218.06 

       18      546.29      216.99 

       19      583.47      216.40 

       20      657.99      215.51 

       21      741.84      212.30 

       22      814.99      214.26 

       23      864.12      231.58 

       24      886.54      237.81 

       25      945.52      256.71 

       26      969.90      262.13 

       27      978.54      263.87 

       28      999.03      264.02 

Left end point on noncircular shear surface adjusted to: 

X: 75.92, Y: 331.00 

Adjustment was made to put end point at bottom of crack. 

Right end point on noncircular shear surface adjusted to: 

X: 467.16, Y: 232.90 

Adjustment was made to put end point on the slope. 

Noncircular Shear Surface Points After End Point Adjustment 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1          75.92         331.00   angle to be computed - moveable 

   2         166.00         231.10   angle to be computed - moveable 

   3         239.52         231.20                        - fixed 

   4         282.38         230.81                        - fixed 

   5         293.54         229.13                        - fixed 

   6         305.19         231.19                        - fixed 

   7         381.95         232.81                        - fixed 

   8         404.55         233.16                        - fixed 

   9         464.40         232.90                        - fixed 

  10         467.16         232.90                        - fixed 

Computed crack depth: 1.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:      75.92     Y:     331.00 

X:     166.00     Y:     231.10 

X:     239.52     Y:     231.20 

X:     282.38     Y:     230.81 

X:     293.54     Y:     229.13 

X:     305.19     Y:     231.19 

X:     381.95     Y:     232.81 

X:     404.55     Y:     233.16 

X:     464.40     Y:     232.90 

X:     467.16     Y:     232.90 

Minimum factor of safety: 1.443 

Side force inclination: -12.90 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 2 

Total number of shear surfaces attempted: 10 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 10 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  1.4431 |     5        5  | 

    2 |     5.0000 |  1       5.000 |  1.4431 |    10       10  |  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

         75.92    331.00 

   1     80.40    326.04         2618    1       100.0    35.00         0.0 

         84.88    321.07 

   2     89.35    316.11         6960    1       100.0    35.00         0.0 

         93.83    311.14 

   3     98.31    306.18        11301    1       100.0    35.00         0.0 

        102.78    301.21 

   4    107.26    296.25        15643    1       100.0    35.00         0.0 

        111.74    291.28 

   5    116.21    286.32        19984    1       100.0    35.00       229.9 

        120.69    281.35 

   6    125.17    276.39        24325    1       100.0    35.00       849.6 

        129.65    271.42 

   7    134.12    266.45        28667    1       100.0    35.00         0.0 

        138.60    261.49 

   8    143.08    256.52        33008    1       100.0    35.00         0.0 

        147.55    251.56 

   9    151.71    246.95        34010    1       100.0    35.00       211.6 

        155.87    242.34 

  10    160.03    237.73        36691    1       100.0    35.00       851.0 

        164.18    233.12 

  11    164.63    232.62         4140    1       100.0    35.00      1205.3 

        165.08    232.12 

  12    165.54    231.61         4269    2   NONLINEAR ENVELOPE        94.1 

        166.00    231.10 

  13    166.02    231.10          222    2   NONLINEAR ENVELOPE       125.8 

        166.05    231.10 

  14    172.17    231.11        56479    2   NONLINEAR ENVELOPE       125.7 

        178.29    231.12 

  15    184.42    231.12        53967    2   NONLINEAR ENVELOPE       125.5 

        190.54    231.13 

  16    196.66    231.14        51455    2   NONLINEAR ENVELOPE       125.4 

        202.78    231.15 

  17    208.91    231.16        48944    2   NONLINEAR ENVELOPE       125.2 

        215.03    231.17 

  18    221.15    231.17        46432    2   NONLINEAR ENVELOPE       125.0 

        227.28    231.18 

  19    233.40    231.19        43920    2   NONLINEAR ENVELOPE       124.9 

        239.52    231.20 

  20    244.88    231.15        36402    2   NONLINEAR ENVELOPE       124.8 

        250.24    231.10 

  21    255.59    231.05        34540    2   NONLINEAR ENVELOPE       124.8 

        260.95    231.00 

  22    266.31    230.96        32678    2   NONLINEAR ENVELOPE       124.8 

        271.67    230.91 
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  23    277.03    230.86        30816    2   NONLINEAR ENVELOPE       124.8 

        282.38    230.81 

  24    287.96    229.97        30539    2   NONLINEAR ENVELOPE       124.8 

        293.54    229.13 

  25    299.36    230.16        29579    2   NONLINEAR ENVELOPE       124.8 

        305.19    231.19 

  26    311.59    231.33        29123    2   NONLINEAR ENVELOPE       124.8 

        317.98    231.46 

  27    324.38    231.60        26222    2   NONLINEAR ENVELOPE       124.8 

        330.78    231.73 

  28    337.17    231.87        23321    2   NONLINEAR ENVELOPE       124.8 

        343.57    232.00 

  29    349.97    232.13        20421    2   NONLINEAR ENVELOPE       124.8 

        356.37    232.27 

  30    362.76    232.40        17520    2   NONLINEAR ENVELOPE       124.8 

        369.16    232.54 

  31    375.56    232.67        14619    2   NONLINEAR ENVELOPE       124.8 

        381.95    232.81 

  32    386.26    232.87         8221    2   NONLINEAR ENVELOPE       124.8 

        390.57    232.94 

  33    394.88    233.01         6926    2   NONLINEAR ENVELOPE       124.8 

        399.18    233.07 

  34    401.87    233.12         3743    2   NONLINEAR ENVELOPE       124.8 

        404.55    233.16 

  35    405.34    233.15         1029    2   NONLINEAR ENVELOPE       124.8 

        406.12    233.15 

  36    411.10    233.13         6380    2   NONLINEAR ENVELOPE       124.7 

        416.08    233.11 

  37    421.06    233.09         6229    2   NONLINEAR ENVELOPE       124.6 

        426.04    233.06 

  38    431.94    233.04         6494    2   NONLINEAR ENVELOPE       124.5 

        437.83    233.01 

  39    442.71    232.99         4433    2   NONLINEAR ENVELOPE       124.3 

        447.58    232.97 

  40    451.11    232.96         2550    2   NONLINEAR ENVELOPE       124.2 

        454.63    232.94 

  41    458.16    232.93         1646    2   NONLINEAR ENVELOPE       124.1 

        461.68    232.91 

  42    463.04    232.91          393    2   NONLINEAR ENVELOPE        93.2 

        464.40    232.90 

  43    465.78    232.90          166    2   NONLINEAR ENVELOPE        31.2 

        467.16    232.90 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas  

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

Allowable moment imbalance for convergence: 2076 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -9.009e+004   2.590e+007 

First-order corrections to F and Theta ............   -4.0264    30.2657 

Reduced values - Deltas were too large ............   -0.3811     2.8648 

   2   2.61888   -14.3239  -7.989e+004   2.298e+007 

First-order corrections to F and Theta ............   -2.2556     9.6414 

Reduced values - Deltas were too large ............   -0.5000     2.1372 

   3   2.11888   -12.1867  -5.764e+004   1.666e+007 

First-order corrections to F and Theta ............   -0.9276    -2.0203 

Reduced values - Deltas were too large ............   -0.5000    -1.0889 

   4   1.61888   -13.2757  -1.856e+004   5.284e+006 

First-order corrections to F and Theta ............   -0.1958     0.4758 

Second-order corrections to F and Theta ...........   -0.1774     0.3826 

   5   1.44147   -12.8931   1.862e+002  -5.172e+004 

First-order corrections to F and Theta ............    0.0016    -0.0088 

Second-order corrections to F and Theta ...........    0.0016    -0.0088 

   6   1.44309   -12.9019  -1.932e-004   5.038e-002 

First-order corrections to F and Theta ............   -0.0000     0.0000   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 6.80576e-011 

Summation of Vertical Forces: 6.74447e-011 

Summation of Moments: -1.05792e-008 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.41727e-011 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 1.443     Side Force Inclination: -12.90 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1        80.40     326.04       137.7       137.7       136.1 

   2        89.35     316.11       426.1       426.1       276.1 

   3        98.31     306.18       714.6       714.6       416.0 

   4       107.26     296.25      1003.0      1003.0       556.0 

   5       116.21     286.32      1349.8      1119.9       612.7 

   6       125.17     276.39      1795.7       946.1       528.4 

   7       134.12     266.45      1868.3      1868.3       975.8 

   8       143.08     256.52      2156.7      2156.7      1115.8 

   9       151.71     246.95      2450.6      2239.0      1155.7 

  10       160.03     237.73      2804.9      1953.9      1017.4 

  11       164.63     232.62      3001.2      1795.9       940.7 

  12       165.54     231.61      3430.6      3336.5       409.2 

  13       166.02     231.10      4833.9      4708.1       508.9 

  14       172.17     231.11      4729.2      4603.5       501.3 

  15       184.42     231.12      4520.5      4394.9       486.1 

  16       196.66     231.14      4311.8      4186.4       471.0 

  17       208.91     231.16      4103.1      3977.9       455.8 

  18       221.15     231.17      3894.4      3769.4       440.6 

  19       233.40     231.19      3685.7      3560.8       425.5 

  20       244.88     231.15      3480.2      3355.4       410.5 

  21       255.59     231.05      3304.0      3179.2       397.7 

  22       266.31     230.96      3127.8      3003.0       384.9 

  23       277.03     230.86      2951.6      2826.8       372.1 

  24       287.96     229.97      2673.6      2548.8       351.9 

  25       299.36     230.16      2797.9      2673.1       360.9 

  26       311.59     231.33      2370.3      2245.5       329.8 

  27       324.38     231.60      2138.2      2013.4       312.9 

  28       337.17     231.87      1901.4      1776.6       277.1 

  29       349.97     232.13      1664.2      1539.4       240.1 

  30       362.76     232.40      1427.1      1302.3       203.1 

  31       375.56     232.67      1190.0      1065.2       166.2 

  32       386.26     232.87       990.7       865.9       135.1 

  33       394.88     233.01       833.9       709.1       110.6 

  34       401.87     233.12       722.3       597.5        93.2 

  35       405.34     233.15       675.3       550.5        85.9 

  36       411.10     233.13       658.7       533.9        83.3 

  37       421.06     233.09       643.0       518.4        80.9 

  38       431.94     233.04       565.6       441.2        68.8 

  39       442.71     232.99       466.2       341.9        53.3 

  40       451.11     232.96       369.9       245.7        38.3 

  41       458.16     232.93       237.2       113.1        17.6 

  42       463.04     232.91       146.4        53.2         8.3 

  43       465.78     232.90        61.0        29.8         4.7 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom    

   1       84.88          152       325.01     0.368         2.9       24.9 

   2       93.83         1958       315.69     0.223       -61.8      249.0 

   3      102.78         5416       308.22     0.233      -105.7      456.6 

   4      111.74        10527       300.85     0.241      -143.5      659.3 

   5      120.69        18651       292.92     0.234      -219.5      954.3 

   6      129.65        32091       284.37     0.219      -363.1     1420.1 

   7      138.60        42161       278.29     0.244      -320.3     1513.6 

   8      147.55        53884       271.72     0.257      -307.7     1644.5 

   9      155.87        67210       265.10     0.268      -303.6     1844.6 

  10      164.18        85067       257.65     0.268      -354.5     2167.4 

  11      165.08        87276       256.81     0.268      -362.5     2208.3 

  12      166.00        90466       255.71     0.265      -389.4     2288.0 

  13      166.05        90441       255.71     0.265      -389.3     2287.8 

  14      178.29        84064       254.66     0.265      -377.0     2223.1 

  15      190.54        77880       253.62     0.266      -364.7     2157.8 

  16      202.78        71890       252.57     0.266      -352.3     2091.7 

  17      215.03        66095       251.52     0.266      -339.8     2024.7 

  18      227.28        60493       250.47     0.266      -327.1     1956.5 

  19      239.52        55086       249.42     0.267      -314.0     1886.8 

  20      250.24        50921       248.35     0.266      -308.4     1840.2 

  21      260.95        46879       247.29     0.265      -303.4     1793.5 

  22      271.67        42960       246.21     0.264      -299.0     1746.6 

  23      282.38        39165       245.12     0.263      -295.4     1699.4 

  24      293.54        39735       242.37     0.253      -357.2     1837.3 

  25      305.19        29513       243.46     0.265      -256.0     1496.1 

  26      317.98        24529       242.70     0.269      -222.0     1364.4 

  27      330.78        19830       242.06     0.277      -176.1     1211.9 

  28      343.57        15667       241.44     0.288      -126.6     1058.1 

  29      356.37        12056       240.86     0.304       -72.8      904.6 

  30      369.16         8995       240.31     0.328       -12.4      751.6 

  31      381.95         6485       239.77     0.363        58.6      600.4 

  32      390.57         5157       239.32     0.394       113.6      507.6 

  33      399.18         4065       238.78     0.433       179.7      421.8 

  34      404.55         3490       238.38     0.439       180.8      390.9 

  35      406.12         3357       238.22     0.439       178.7      387.3 

  36      416.08         2535       237.22     0.365        42.1      396.7 

  37      426.04         1737       236.32     0.297       -34.0      343.0 

  38      437.83          934       235.27     0.273       -39.9      260.0 

  39      447.58          420       234.46     0.209       -43.1      158.3 

  40      454.63          155       234.03     0.239       -18.7       84.9 

  41      461.68           34       233.45     0.271        -6.3       39.9 

  42      464.40           13       233.21     0.315        -1.4       26.7 

  43      467.16            0       232.90     1.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: B-B' Case: Non Circular - Residual Liner Strength

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10 Adjustments

364.09 328.58 5 Stronger Liner Parameters

439.66 232.29 Corp Procedure

630 233.68 fixed

635 233.72 fixed

639 233.3 fixed

644 232.26 fixed Crack Depth

736.26 212.92 fixed 10

755.92 212.78 fixed Seismic Acceleration

798.74 211.28 fixed

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

367.2 318.46 1.431

440.05 232.9

630 233.68

635 233.72

639 233.3

644 232.26

736.26 212.92

755.92 212.78

798.74 211.28
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 4 Surface 

     

0 342.9925 

53.3791 340.9508 

103.5224 338.8839 

216.9023 334.482 

364.0891 328.5808 

435.2507 325.7232 

462.0904 323.8434 

795.7461 212.2843 

     2     2 Liner 

0 233.9687 

241.3595 233.9687 

255.373 234.532 

329.1175 233.9445 

358.7087 232.8241 

439.6647 233.2931 

630 234.6793062 

635 234.715721 

639 234.303 

644 233.255 

736.2644 213.9188 

755.9227 213.778 

795.7461 212.2843 
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801.7278 210.2843 

     3     3 Native Surface 

0 231.9687 

241.3595 231.9687 

255.373 232.532 

329.1175 231.9445 

358.7087 230.8241 

439.6647 231.2931 

630 232.6793062 

635 232.715721 

639 232.303 

644 231.255 

736.2644 211.9188 

755.9227 211.778 

801.7278 210.2843 

830.3544 210.7192 

842.2722 210.9911 

860.5027 210.9911 

866.5411 211.812 

886.081 218.0902  

904.7485 224.5428 

924.0266 230.9082 

958.7877 233.0943 

975.4239 234.0329 

998.3779 233.9295 

 

MATerial property data follow - 

    1 Cell 3 Waste 
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            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Interpolate Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 

0 0 

2000 515.2 

5000 825 

          Piezometric Line 

 1 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 

0 232.9687 

241.3595 232.9687 

255.373 233.532 

329.1175 232.9445 

358.7087 231.8241  
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439.6647 232.2931 

630 233.6793062 

635 233.715721 

639 233.3026008 

644 232.2547457 

736.2644 212.9188 

755.9227 212.778 

798.7369573 211.2843 

801.7278 210.2843  

 

Interpolation Point 

    P   

200 253 0 1 300 253 0 1 400 253 0 

1 450 253 0 1 539.155 253 0 1 569.0634359 

253 0 1 540 253 0 1 

200 233 1248 1 300 233 1248 1 400 233 1248 

1 450 233 1248 1 539.0634 233 1248 1 

658.7887 233 1248 1 540 233 0 1 

200 293 0 1 300 293 0 1 350 293 0 

1 400 293 0 1 450 293 0 1 449.4297 

293 0 1 450 293 0 1 524.4297 293 0 

1 

200 273 1248 1 300 273 1248 1 350 273 1248 

1 400 273 1248 1 450 273 1248 1 539.155 273 

1248 1 540 273 0 1 614.1550094 273 0 1 

200 272.5 0 1 300 272.5 0 1 350 272.5 0 

1 400 272.5 0 1 450 272.5 0 1 539.155 

272.5 0 1 540 272.5 0 1 
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216.9023 334.482 0 1 300 331.1486294 0 1 

364.0891 328.5808 0 1 450 325.1315 0 1 

435.2507 325.7232 0 1 450 323.8434 0 1 

462.0904 323.8434 0 1 801.7278 210.2843 0 

 1 

     

ANAlysis/computation data follow 

   Noncircular Search 2 

364.0891 328.5808 

439.6647 232.2931 

630 233.6793062 Fixed 

635 233.715721 Fixed 

639 233.303 Fixed 

644 232.255 Fixed 

736.2644 212.9188 Fixed 

755.9227 212.778 Fixed 

798.7369573 211.2843 Fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 10 d 

 Procedure 

 Corps of Engineers 

 0 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

******************************************************************   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 4 Surface 

Point        X           Y 

   1        0.00      342.99 

   2       53.38      340.95 

   3      103.52      338.88 

   4      216.90      334.48 

   5      364.09      328.58 

   6      435.25      325.72 

   7      462.09      323.84 

   8      795.75      212.28 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      233.97 

   2      241.36      233.97 

   3      255.37      234.53 

   4      329.12      233.94 

   5      358.71      232.82 

   6      439.66      233.29 

   7      630.00      234.68 

   8      635.00      234.72 

   9      639.00      234.30 

  10      644.00      233.26 

  11      736.26      213.92 

  12      755.92      213.78 

  13      795.75      212.28 

  14      801.73      210.28 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      231.97 

   2      241.36      231.97 

   3      255.37      232.53 

   4      329.12      231.94 

   5      358.71      230.82 

   6      439.66      231.29 

   7      630.00      232.68 

   8      635.00      232.72 

   9      639.00      232.30 

  10      644.00      231.26 

  11      736.26      211.92 

  12      755.92      211.78 

  13      801.73      210.28 

  14      830.35      210.72 
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  15      842.27      210.99 

  16      860.50      210.99 

  17      866.54      211.81 

  18      886.08      218.09 

  19      904.75      224.54 

  20      924.03      230.91 

  21      958.79      233.09 

  22      975.42      234.03 

  23      998.38      233.93 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

--------------- 

Description: Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2              2000.0            515.2 

       3              5000.0            825.0 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas  

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      210.00 

  2     1000.00      210.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      232.97 

  2      241.36      232.97 

  3      255.37      233.53 

  4      329.12      232.94 

  5      358.71      231.82 

  6      439.66      232.29 

  7      630.00      233.68 

  8      635.00      233.72 

  9      639.00      233.30 

 10      644.00      232.25 

 11      736.26      212.92 

 12      755.92      212.78 

 13      798.74      211.28 

 14      801.73      210.28 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         364.09         328.58   angle to be computed - moveable 

   2         439.66         232.29   angle to be computed - moveable 

   3         630.00         233.68                        - fixed 

   4         635.00         233.72                        - fixed 

   5         639.00         233.30                        - fixed 

   6         644.00         232.26                        - fixed 

   7         736.26         212.92                        - fixed 

   8         755.92         212.78                        - fixed 

   9         798.74         211.28                        - fixed 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 10.000 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 0.00 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 
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Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      342.99 

        2       53.38      340.95 

        3      103.52      338.88 

        4      216.90      334.48 

        5      241.36      333.50 

        6      255.37      332.94 

        7      329.12      329.98 

        8      358.71      328.80 

        9      364.09      328.58 

       10      435.25      325.72 

       11      439.66      325.41 

       12      462.09      323.84 

       13      630.00      267.70 

       14      635.00      266.03 

       15      639.00      264.69 

       16      644.00      263.02 

       17      736.26      232.17 

       18      755.92      225.60 

       19      795.75      212.28 

       20      801.73      210.28 

       21      830.35      210.72 

       22      842.27      210.99 

       23      860.50      210.99 

       24      866.54      211.81 

       25      886.08      218.09 

       26      904.75      224.54 

       27      924.03      230.91 

       28      958.79      233.09 

       29      975.42      234.03 

       30      998.38      233.93 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     367.20     Y:     318.46 

X:     440.05     Y:     232.90 

X:     630.00     Y:     233.68 

X:     635.00     Y:     233.72 

X:     639.00     Y:     233.30 

X:     644.00     Y:     232.26 

X:     736.26     Y:     212.92 

X:     755.92     Y:     212.78 

X:     798.74     Y:     211.28 

Minimum factor of safety: 1.431 

Side force inclination: -0.00 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 3 

Total number of shear surfaces attempted: 15 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 15 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  1.4445 |     5        5  | 

    2 |     5.0000 |  1       5.000 |  1.4307 |    10       10  | 

    3 |     5.0000 |  1       1.580 |  1.4307 |    15       15  |   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        367.20    318.46 

   1    371.45    313.46         6305    1       100.0    35.00         0.0 

        375.70    308.47 

   2    379.96    303.47        10409    1       100.0    35.00         0.0 

        384.21    298.48 

   3    388.46    293.48        14513    1       100.0    35.00         0.0 

        392.72    288.49 

   4    396.97    283.49        18616    1       100.0    35.00       593.3 

        401.22    278.50 

   5    405.48    273.50        22720    1       100.0    35.00      1216.7 

        409.73    268.51 

   6    413.98    263.51        26824    1       100.0    35.00         0.0 

        418.24    258.52 

   7    422.49    253.52        30927    1       100.0    35.00         0.0 

        426.74    248.53 

   8    431.00    243.53        35031    1       100.0    35.00       590.8 

        435.25    238.54 

   9    437.46    235.95        19780    1       100.0    35.00      1064.2 

        439.66    233.35 

  10    439.69    233.32          237    1       100.0    35.00      1227.8 

        439.72    233.29 

  11    439.88    233.10         1545    2   NONLINEAR ENVELOPE         0.0 

        440.05    232.90 

  12    445.56    232.92        51053    2   NONLINEAR ENVELOPE         0.0 

        451.07    232.95 

  13    456.58    232.97        50630    2   NONLINEAR ENVELOPE         0.0 

        462.09    232.99 

  14    469.09    233.02        62382    2   NONLINEAR ENVELOPE         0.0 

        476.08    233.05 

  15    483.08    233.08        59113    2   NONLINEAR ENVELOPE         0.0 

        490.08    233.11 

  16    497.07    233.13        55843    2   NONLINEAR ENVELOPE         0.0 

        504.07    233.16 

  17    511.06    233.19        52574    2   NONLINEAR ENVELOPE         0.0 

        518.06    233.22 

  18    525.06    233.25        49304    2   NONLINEAR ENVELOPE         0.0 

        532.05    233.28 

  19    539.05    233.31        46035    2   NONLINEAR ENVELOPE         0.0 

        546.05    233.34 

  20    553.04    233.36        42765    2   NONLINEAR ENVELOPE         0.0 

        560.04    233.39 

  21    567.03    233.42        39496    2   NONLINEAR ENVELOPE         0.0 

        574.03    233.45 

  22    581.03    233.48        36226    2   NONLINEAR ENVELOPE         0.0 

        588.02    233.51 
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  23    595.02    233.54        32957    2   NONLINEAR ENVELOPE         0.0 

        602.02    233.56 

  24    609.01    233.59        29687    2   NONLINEAR ENVELOPE         0.0 

        616.01    233.62 

  25    623.00    233.65        26417    2   NONLINEAR ENVELOPE         0.0 

        630.00    233.68 

  26    632.50    233.70         8642    2   NONLINEAR ENVELOPE         0.0 

        635.00    233.72 

  27    637.00    233.51         6650    2   NONLINEAR ENVELOPE         0.0 

        639.00    233.30 

  28    641.50    232.78         8120    2   NONLINEAR ENVELOPE         0.0 

        644.00    232.26 

  29    650.59    230.87        20657    2   NONLINEAR ENVELOPE         0.0 

        657.18    229.49 

  30    663.77    228.11        19573    2   NONLINEAR ENVELOPE         0.0 

        670.36    226.73 

  31    676.95    225.35        18489    2   NONLINEAR ENVELOPE         0.0 

        683.54    223.97 

  32    690.13    222.59        17405    2   NONLINEAR ENVELOPE         0.0 

        696.72    221.21 

  33    703.31    219.82        16321    2   NONLINEAR ENVELOPE         0.0 

        709.90    218.44 

  34    716.49    217.06        15237    2   NONLINEAR ENVELOPE         0.0 

        723.08    215.68 

  35    729.67    214.30        14153    2   NONLINEAR ENVELOPE         0.0 

        736.26    212.92 

  36    741.18    212.88         9360    2   NONLINEAR ENVELOPE         0.0 

        746.09    212.85 

  37    751.01    212.81         7779    2   NONLINEAR ENVELOPE         0.0 

        755.92    212.78 

  38    762.56    212.55         8104    2   NONLINEAR ENVELOPE         0.0 

        769.20    212.31 

  39    775.83    212.08         5433    2   NONLINEAR ENVELOPE         0.0 

        782.47    211.85 

  40    789.11    211.62         2762    2   NONLINEAR ENVELOPE         0.0 

        795.75    211.39 

  41    797.24    211.34          161    2   NONLINEAR ENVELOPE         0.0 

        798.74    211.28 
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Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety *  

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

     1           3.00000            1.140e+005    -2.966 

Reduced value - Delta was too large ............     -0.500 

     2           2.50000            9.141e+004    -1.724 

Reduced value - Delta was too large ............     -0.500 

     3           2.00000            5.923e+004    -0.757 

Reduced value - Delta was too large ............     -0.500 

     4           1.50000            9.240e+003    -0.072 

     5           1.42784           -3.947e+002     0.003 

     6           1.43068           -6.638e-001     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 6.80576e-011 

Summation of Vertical Forces: 6.74447e-011 

Summation of Moments: -1.05792e-008 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.41727e-011 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 1.431     Side Force Inclination:  -0.00 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       371.45     313.46       418.6       418.6       274.7 

   2       379.96     303.47       724.9       724.9       424.7 

   3       388.46     293.48      1031.2      1031.2       574.6 

   4       396.97     283.49      1554.1       960.8       540.1 

   5       405.48     273.50      2088.0       871.3       496.3 

   6       413.98     263.51      1950.3      1950.3      1024.4 

   7       422.49     253.52      2256.6      2256.6      1174.3 

   8       431.00     243.53      2778.6      2187.8      1140.6 

   9       437.46     235.95      3181.9      2117.7      1106.4 

  10       439.69     233.32      3319.9      2092.1      1093.8 

  11       439.88     233.10      4033.6      4033.6       506.9 

  12       445.56     232.92      4635.0      4635.0       550.3 

  13       456.58     232.97      4596.6      4596.6       547.5 

  14       469.09     233.02      4460.5      4460.5       537.7 

  15       483.08     233.08      4226.8      4226.8       520.8 

  16       497.07     233.13      3993.0      3993.0       504.0 

  17       511.06     233.19      3759.3      3759.3       487.1 

  18       525.06     233.25      3525.6      3525.6       470.2 

  19       539.05     233.31      3291.8      3291.8       453.4 

  20       553.04     233.36      3058.1      3058.1       436.5 

  21       567.03     233.42      2824.4      2824.4       419.6 

  22       581.03     233.48      2590.6      2590.6       402.7 

  23       595.02     233.54      2356.9      2356.9       385.9 

  24       609.01     233.59      2123.2      2123.2       369.0 

  25       623.00     233.65      1889.4      1889.4       340.2 

  26       632.50     233.70      1730.7      1730.7       311.6 

  27       637.00     233.51      1632.3      1632.3       293.9 

  28       641.50     232.78      1564.8      1564.8       281.8 

  29       650.59     230.87      1510.2      1510.2       271.9 

  30       663.77     228.11      1431.0      1431.0       257.7 

  31       676.95     225.35      1351.7      1351.7       243.4 

  32       690.13     222.59      1272.5      1272.5       229.1 

  33       703.31     219.82      1193.2      1193.2       214.8 

  34       716.49     217.06      1114.0      1114.0       200.6 

  35       729.67     214.30      1034.7      1034.7       186.3 

  36       741.18     212.88       951.0       951.0       171.2 

  37       751.01     212.81       790.5       790.5       142.3 

  38       762.56     212.55       606.7       606.7       109.2 

  39       775.83     212.08       406.7       406.7        73.2 

  40       789.11     211.62       206.8       206.8        37.2 

  41       797.24     211.34        53.4        53.4         9.6 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                   Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

   1      375.70         1844       -0.00              1844            -0 

   2      384.21         5473       -0.00              5473            -0 

   3      392.72        10887       -0.00             10887            -0 

   4      401.22        21818       -0.00             21818            -0 

   5      409.73        38454       -0.00             38454            -0 

   6      418.24        49222       -0.00             49222            -0 

   7      426.74        61776       -0.00             61776            -0 

   8      435.25        79830       -0.00             79830            -0 

   9      439.66        91440       -0.00             91440            -0 

  10      439.72        91584       -0.00             91584            -0 

  11      440.05        92996       -0.00             92996            -0 

  12      451.07        86723       -0.00             86723            -0 

  13      462.09        80482       -0.00             80482            -0 

  14      476.08        72702       -0.00             72702            -0 

  15      490.08        65172       -0.00             65172            -0 

  16      504.07        57892       -0.00             57892            -0 

  17      518.06        50861       -0.00             50861            -0 

  18      532.05        44079       -0.00             44079            -0 

  19      546.05        37547       -0.00             37547            -0 

  20      560.04        31264       -0.00             31264            -0 

  21      574.03        25231       -0.00             25231            -0 

  22      588.02        19447       -0.00             19447            -0 

  23      602.02        13913       -0.00             13913            -0 

  24      616.01         8628       -0.00              8628            -0 

  25      630.00         3760       -0.00              3760            -0 

  26      635.00         2138       -0.00              2138            -0 

  27      639.00         1636       -0.00              1636            -0 

  28      644.00         1868       -0.00              1868            -0 

  29      657.18         2455       -0.00              2455            -0 

  30      670.36         3012       -0.00              3012            -0 

  31      683.54         3538       -0.00              3538            -0 

  32      696.72         4033       -0.00              4033            -0 

  33      709.90         4497       -0.00              4497            -0 

  34      723.08         4931       -0.00              4931            -0 

  35      736.26         5333       -0.00              5333            -0 

  36      746.09         3717       -0.00              3717            -0 

  37      755.92         2374       -0.00              2374            -0 

  38      769.20         1205       -0.00              1205            -0 

  39      782.47          421       -0.00               421            -0 

  40      795.75           23       -0.00                23            -0 

  41      798.74           -1       -0.00                -1             0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: C-C' Case: Non Circular - Residual Liner Strength

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10 Adjustments

337.81 317.09 5

462.85 234.18

602.96 198.78 fixed

640.44 196.35 fixed

648.54 196.87 fixed

738.7 193.17 fixed Crack Depth

796.77 192.99 fixed 13

872.91 196.17 fixed Seismic Acceleration

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

377.44 304.05 1.044

463.26 235.02

602.96 198.78

640.44 196.35

648.54 196.87

738.7 193.17

796.77 192.99

872.91 196.17

Forced failure 

through 

sloped 

portion of the 

liner
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

   0 328.8926 

71.051 326.0616 

188.5248 321.3252 

296.7885 317.0329 

337.8051 317.0858 

486.3848 316.9548 

523.8643 312.6729 

869.918712 197.1749 

     2     2 Liner 

0 232.1147 

82.3776 229.8661 

149.6914 230.9902 

353.4471 233.6161 

462.8547 235.1779 

602.9616 199.777 

640.4418 197.3469 

648.5372 197.872 

738.6968 194.1687 

796.7718 193.9902 

869.918712 197.1749 

875.9111 195.1749 

     3     3 Native Surface 
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0 230.1147 

82.3776 227.8661 

149.6914 228.9902 

353.4471 231.6161 

462.8547 233.1779 

602.9616 197.777 

640.4418 195.3469 

648.5372 195.872 

738.6968 192.1687 

796.7718 191.9902 

875.9111 195.1749 

1500 195.2685 

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

 Interpolate Pore Pressures 

     2 Liner 

            120 = unit weight 

          Nonlinear 

0 0 

2000 450.2 

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 
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            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 

     2     62.40 Piezometric line 2 

0 231.1147 

82.3776 228.8661 

149.6914 229.9902 

353.4471 232.6161 

462.8547 234.1779 

602.9616 198.777 

640.4418 196.3469 

648.5372 196.872 

738.6968 193.1687 

796.7718 192.9902 

872.914906 196.1749 

875.9111 195.1749 

 

Interpolation Point 

    P 

337.8051 317.0858 0 1 486.3848 316.9548 0 

1 523.8643 312.6729 0 1 561.8347653 300 0 

1 681.6825203 260 0 1 741.6063977 240 0 1 
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801.5302752 220 0 1 869.918712 197.1749 0 1 

530 220 0 1 550 220 0 1 575 220 0 

1 600 220 0 1 625 220 0 1 650 220 

0 1 675 220 0 1 700 220 0 1 

726.5302752 220 0 1 750 220 0 1 775 220 

0 1 786.4542 220 0 1 

530 220 0 1 620 200 1248 1 650 200 1248 

1 675 200 1248 1 700 200 1248 1 725 200 

1248 1 750 200 1248 1 775 200  

786.4542 200 1248 1 787 200 0 1 

530 219.5 0 1 620 199.5 0 1 650 199.5 0 

1 675 199.5 0 1 700 199.5 0 1 725 

199.5 0 1 750 199.5 0 1 775 199.5 0 1 

786.4542 199.5 0 1 787 199.5 0 1 

300 260 0 1 325 260 0 1 350 260 0 

1 400 260 0 1 425 260 0 1 450 260 

0 1 475 260 0 1 500 260 0 1 525 

260 0 1 550 260 0 1 575 260 0 1 

606.6825 260 0 1 

608 260 0 1 650 260 0 1 666.6064 260 

0 1 675 260 0 1 

300 240 1248 1 325 240 1248 1 350 240 1248 

1 400 240 1248 1 425 240 1248 1 450 240 

1248 1 475 240 1248 1 500 240 1248 1 525 

240 1248 1 550 240 1248 1 575 240 1248 1 

600 240 1248 1 625 240 1248 1 

650 240 1248 1 666.6064 240 1248 1 668 240 

 0 1 
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300 239.5 0 1 325 239.5 0 1 350 239.5 0 

1 400 239.5 0 1 425 239.5 0 1 450 

239.5 0 1 475 239.5 0 1 500 239.5 0 1 

525 239.5 0 1 550 239.5 0 1 575 239.5 0 

1 600 239.5 0 1 625 239.5 0 1 

650 239.5 0 1 666.6064 239.5 0 1 668 

239.5 0 1 

300 300 0 1 325 300 0 1 350 300 0 

1 400 300 0 1 425 300 0 1 450 300 

0 1 475 300 0 1 486.8347653 300 0 1 

488 300 0 1 500 300 0 1 525 300 0 

1 546.7586428 300 0 1 

300 280 1248 1 325 280 1248 1 350 280 1248 

1 400 280 1248 1 425 280 1248 1 450 280 

1248 1 475 280 1248 1 500 280 1248 1 525 

280 1248 1 546.7586428 280 1248 1 548 280 0 

1 575 280 0 1 600 280 0 1 

300 279.5 0 1 325 279.5 0 1 350 279.5 0 

1 400 279.5 0 1 425 279.5 0 1 450 

279.5 0 1 475 279.5 0 1 500 279.5 0 1 

525 279.5 0 1 546.7586428 279.5 0 1 548 280 

 0 1 

 

ANAlysis/computation data follow 

   Noncircular Search 2 

337.8051 317.0858 

462.8547 234.1779 

602.9616 198.777 Fixed 
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640.4418 196.3469 Fixed 

648.5372 196.872 Fixed 

738.6968 193.1687 Fixed 

796.7718 192.9902 Fixed 

872.914906 196.1749 Fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 13 d 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

******************************************************************   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 5 Surface 

Point        X           Y 

   1        0.00      328.89 

   2       71.05      326.06 

   3      188.52      321.33 

   4      296.79      317.03 

   5      337.81      317.09 

   6      486.38      316.95 

   7      523.86      312.67 

   8      869.92      197.17 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      232.11 

   2       82.38      229.87 

   3      149.69      230.99 

   4      353.45      233.62 

   5      462.85      235.18 

   6      602.96      199.78 

   7      640.44      197.35 

   8      648.54      197.87 

   9      738.70      194.17 

  10      796.77      193.99 

  11      869.92      197.17 

  12      875.91      195.17  15      842.27      210.99 

  16      860.50      210.99 

  17      866.54      211.81 

  18      886.08      218.09 

  19      904.75      224.54 

  20      924.03      230.91 

  21      958.79      233.09 

  22      975.42      234.03 

  23      998.38      233.93 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      230.11 

   2       82.38      227.87 

   3      149.69      228.99 

   4      353.45      231.62 

   5      462.85      233.18 

   6      602.96      197.78 

   7      640.44      195.35 

   8      648.54      195.87 
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   9      738.70      192.17 

  10      796.77      191.99 

  11      875.91      195.17 

  12     1500.00      195.27 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      190.00 

  2     1500.00      190.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      231.11 

  2       82.38      228.87 

  3      149.69      229.99 

  4      353.45      232.62 

  5      462.85      234.18 

  6      602.96      198.78 

  7      640.44      196.35 

  8      648.54      196.87 

  9      738.70      193.17 

 10      796.77      192.99 

 11      872.91      196.17 

 12      875.91      195.17 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         337.81         317.09   angle to be computed - moveable 

   2         462.85         234.18   angle to be computed - moveable 

   3         602.96         198.78                        - fixed 

   4         640.44         196.35                        - fixed 

   5         648.54         196.87                        - fixed 

   6         738.70         193.17                        - fixed 

   7         796.77         192.99                        - fixed 

   8         872.91         196.17                        - fixed  

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 13.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      328.89 

        2       71.05      326.06 

        3       82.38      325.60 

        4      149.69      322.89 

        5      188.52      321.33 

        6      296.79      317.03 

        7      337.81      317.09 

        8      353.45      317.07 

        9      462.85      316.98 

       10      486.38      316.95 

       11      523.86      312.67 

       12      602.96      286.27 

       13      640.44      273.76 

       14      648.54      271.06 

       15      738.70      240.97 

       16      796.77      221.59 

       17      869.92      197.17 

       18      875.91      195.17 

       19     1500.00      195.27 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     377.44     Y:     304.05 

X:     463.27     Y:     235.03 

X:     602.96     Y:     198.78 

X:     640.44     Y:     196.35 

X:     648.54     Y:     196.87 

X:     738.70     Y:     193.17 

X:     796.77     Y:     192.99 

X:     872.91     Y:     196.17 

Minimum factor of safety: 1.064 

Side force inclination: -9.20 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 6 

Total number of shear surfaces attempted: 30 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 30  

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  1.1343 |     5        5  | 

    2 |     5.0000 |  1       5.000 |  1.1067 |    10       10  | 

    3 |     5.0000 |  1       5.000 |  1.0920 |    15       15  | 

    4 |     5.0000 |  1       5.000 |  1.0775 |    20       20  | 

    5 |     5.0000 |  1       5.000 |  1.0639 |    25       25  | 

    6 |     5.0000 |  1       5.000 |  1.0639 |    30       30  |   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        377.44    304.05 

   1    383.54    299.14        10922    1       100.0    35.00        53.4 

        389.64    294.24 

   2    395.74    289.33        16902    1       100.0    35.00       665.7 

        401.84    284.43 

   3    407.94    279.52        22882    1       100.0    35.00        49.5 

        414.05    274.61 

   4    420.15    269.71        28862    1       100.0    35.00         0.0 

        426.25    264.80 

   5    432.35    259.90        34842    1       100.0    35.00         6.6 

        438.45    254.99 

   6    444.55    250.08        40822    1       100.0    35.00       618.8 

        450.65    245.18 

   7    456.75    240.27        46802    1       100.0    35.00      1231.1 

        462.85    235.36 

   8    463.02    235.23         1379    1       100.0    35.00         0.0 

        463.19    235.09 

   9    463.23    235.06          303    2   NONLINEAR ENVELOPE         0.0 

        463.27    235.03 

  10    469.05    233.53        48289    2   NONLINEAR ENVELOPE         0.0 

        474.83    232.03 

  11    480.61    230.53        50081    2   NONLINEAR ENVELOPE         0.0 

        486.38    229.03 

  12    492.63    227.41        55700    2   NONLINEAR ENVELOPE         0.0 

        498.88    225.79 

  13    505.12    224.17        56909    2   NONLINEAR ENVELOPE         0.0 

        511.37    222.55 

  14    517.62    220.93        58118    2   NONLINEAR ENVELOPE         0.0 

        523.86    219.31 

  15    531.77    217.25        73953    2   NONLINEAR ENVELOPE         0.0 

        539.68    215.20 

  16    547.59    213.15        73144    2   NONLINEAR ENVELOPE         0.0 

        555.50    211.09 

  17    563.41    209.04        72336    2   NONLINEAR ENVELOPE         0.0 

        571.32    206.99 

  18    579.23    204.94        71527    2   NONLINEAR ENVELOPE         0.0 

        587.14    202.88 

  19    595.05    200.83        70719    2   NONLINEAR ENVELOPE         0.0 

        602.96    198.78 

  20    609.21    198.37        54482    2   NONLINEAR ENVELOPE         0.0 

        615.45    197.97 

  21    621.70    197.56        52383    2   NONLINEAR ENVELOPE         0.0 

        627.95    197.16 

  22    634.20    196.75        50284    2   NONLINEAR ENVELOPE         0.0 

        640.44    196.35 
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  23    644.49    196.61        31250    2   NONLINEAR ENVELOPE         0.0 

        648.54    196.87 

  24    656.05    196.56        55141    2   NONLINEAR ENVELOPE         0.0 

        663.56    196.25 

  25    671.08    195.95        51837    2   NONLINEAR ENVELOPE         0.0 

        678.59    195.64 

  26    686.10    195.33        48532    2   NONLINEAR ENVELOPE         0.0 

        693.62    195.02 

  27    701.13    194.71        45228    2   NONLINEAR ENVELOPE         0.0 

        708.64    194.40 

  28    716.16    194.09        41924    2   NONLINEAR ENVELOPE         0.0 

        723.67    193.79 

  29    731.18    193.48        38619    2   NONLINEAR ENVELOPE         0.0 

        738.70    193.17 

  30    745.96    193.15        33975    2   NONLINEAR ENVELOPE         0.0 

        753.22    193.12 

  31    760.47    193.10        30490    2   NONLINEAR ENVELOPE         0.0 

        767.73    193.08 

  32    774.99    193.06        27005    2   NONLINEAR ENVELOPE         0.0 

        782.25    193.03 

  33    789.51    193.01        23519    2   NONLINEAR ENVELOPE         0.0 

        796.77    192.99 

  34    804.09    193.30        19946    2   NONLINEAR ENVELOPE         0.0 

        811.40    193.60 

  35    818.72    193.91        15952    2   NONLINEAR ENVELOPE         0.0 

        826.03    194.21 

  36    833.35    194.52        11959    2   NONLINEAR ENVELOPE         0.0 

        840.66    194.83 

  37    847.97    195.13         7966    2   NONLINEAR ENVELOPE         0.0 

        855.29    195.44 

  38    862.60    195.74         3972    2   NONLINEAR ENVELOPE         0.0 

        869.92    196.05 

  39    871.42    196.11          202    2   NONLINEAR ENVELOPE         0.0 

        872.91    196.17 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  15 

Allowable moment imbalance for convergence: 8738 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -1.967e+005   7.179e+007 

First-order corrections to F and Theta ............   -5.1517    -2.4740 

Reduced values - Deltas were too large ............   -0.5000    -0.2401 

   2   2.50000   -17.4289  -1.739e+005   6.337e+007 

First-order corrections to F and Theta ............   -3.1919    -3.0328 

Reduced values - Deltas were too large ............   -0.5000    -0.4751 

   3   2.00000   -17.9039  -1.401e+005   5.079e+007 

First-order corrections to F and Theta ............   -1.6634    -4.4633 

Reduced values - Deltas were too large ............   -0.5000    -1.3416 

   4   1.50000   -19.2455  -8.445e+004   2.964e+007 

First-order corrections to F and Theta ............   -0.5561   -14.3102 

Reduced values - Deltas were too large ............   -0.1113    -2.8648 

   5   1.38868   -22.1103  -6.618e+004   2.267e+007 

First-order corrections to F and Theta ............   -0.3117   -58.7542 

Reduced values - Deltas were too large ............   -0.0152    -2.8648 

   6   1.37348   -24.9751  -6.292e+004   2.143e+007 

First-order corrections to F and Theta ............   -0.0074  -309.5322 

Reduced values - Deltas were too large ............   -0.0001    -2.8648 

   7   1.37341   -27.8399  -6.237e+004   2.116e+007 

First-order corrections to F and Theta ............   -0.6079   264.2854 

Reduced values - Deltas were too large ............   -0.0066     2.8648 

   8   1.36682   -24.9751  -6.173e+004   2.089e+007 

First-order corrections to F and Theta ............    0.2842  -550.1152 

Reduced values - Deltas were too large ............    0.0015    -2.8648 

   9   1.36830   -27.8399  -6.144e+004   2.073e+007 

First-order corrections to F and Theta ............   -0.5561   214.7172 

Reduced values - Deltas were too large ............   -0.0074     2.8648 

  10   1.36088   -24.9751  -6.065e+004   2.042e+007 

First-order corrections to F and Theta ............    1.7922 -1831.2955 

Reduced values - Deltas were too large ............    0.0028    -2.8648 

  11   1.36368   -27.8399  -6.059e+004   2.033e+007 

First-order corrections to F and Theta ............   -0.5213   183.4222 

Reduced values - Deltas were too large ............   -0.0081     2.8648 

  12   1.35554   -24.9751  -5.968e+004   1.998e+007 

First-order corrections to F and Theta ............   -2.2727  1649.6019 

Reduced values - Deltas were too large ............   -0.0039     2.8648 

  13   1.35160   -22.1103  -5.961e+004   1.991e+007 

First-order corrections to F and Theta ............   -0.1383  -143.7681 

Reduced values - Deltas were too large ............   -0.0028    -2.8648 

  14   1.34884   -24.9751  -5.844e+004   1.943e+007 

First-order corrections to F and Theta ............   -0.8990   484.0654 

Reduced values - Deltas were too large ............   -0.0053     2.8648 

  15   1.34352   -22.1103  -5.813e+004   1.928e+007 
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First-order corrections to F and Theta ............   -0.0308  -213.1322 

Reduced values - Deltas were too large ............   -0.0004    -2.8648 

  16   1.34310   -24.9751  -5.738e+004   1.896e+007 

First-order corrections to F and Theta ............   -0.6760   300.6726 

Reduced values - Deltas were too large ............   -0.0064     2.8648 

  17   1.33666   -22.1103  -5.686e+004   1.875e+007 

First-order corrections to F and Theta ............    0.1866  -363.6535 

Reduced values - Deltas were too large ............    0.0015    -2.8648 

  18   1.33813   -24.9751  -5.644e+004   1.855e+007 

First-order corrections to F and Theta ............   -0.5812   225.9131 

Reduced values - Deltas were too large ............   -0.0074     2.8648 

  19   1.33076   -22.1103  -5.576e+004   1.828e+007 

First-order corrections to F and Theta ............    0.9908  -940.9220 

Reduced values - Deltas were too large ............    0.0030    -2.8648 

  20   1.33378   -24.9751  -5.562e+004   1.818e+007 

First-order corrections to F and Theta ............   -0.5273   185.2828 

Reduced values - Deltas were too large ............   -0.0082     2.8648 

  21   1.32563   -22.1103  -5.480e+004   1.788e+007 

First-order corrections to F and Theta ............   -3.5963  2392.6180 

Reduced values - Deltas were too large ............   -0.0043     2.8648 

  22   1.32132   -19.2455  -5.476e+004   1.782e+007 

First-order corrections to F and Theta ............   -0.1062  -122.5927 

Reduced values - Deltas were too large ............   -0.0025    -2.8648 

  23   1.31884   -22.1103  -5.351e+004   1.733e+007 

First-order corrections to F and Theta ............   -0.8652   418.1506 

Reduced values - Deltas were too large ............   -0.0059     2.8648 

  24   1.31291   -19.2455  -5.317e+004   1.718e+007 

First-order corrections to F and Theta ............    0.0341  -206.0026 

Reduced values - Deltas were too large ............    0.0005    -2.8648 

  25   1.31339   -22.1103  -5.246e+004   1.689e+007 

First-order corrections to F and Theta ............   -0.6265   250.5064 

Reduced values - Deltas were too large ............   -0.0072     2.8648 

  26   1.30622   -19.2455  -5.190e+004   1.667e+007 

First-order corrections to F and Theta ............    0.4267  -455.1686 

Reduced values - Deltas were too large ............    0.0027    -2.8648 

  27   1.30891   -22.1103  -5.160e+004   1.653e+007 

First-order corrections to F and Theta ............   -0.5342   188.1176 

Reduced values - Deltas were too large ............   -0.0081     2.8648 

  28   1.30077   -19.2455  -5.084e+004   1.626e+007 

First-order corrections to F and Theta ............ 1.168e+002-7.610e+004 

Reduced values - Deltas were too large ............    0.5000    -2.8648 

  29   1.80077   -22.1103  -1.212e+005   4.587e+007 

First-order corrections to F and Theta ............   -1.1685    -9.8087 

Reduced values - Deltas were too large ............   -0.3413    -2.8648 

  30   1.45949   -24.9751  -7.739e+004   2.785e+007 

First-order corrections to F and Theta ............   -0.4499   -49.1374 

Reduced values - Deltas were too large ............   -0.0262    -2.8648 

  31   1.43326   -27.8399  -7.279e+004   2.601e+007 

First-order corrections to F and Theta ............   -0.3198  -166.9467 

Reduced values - Deltas were too large ............   -0.0055    -2.8648 

  32   1.42777   -30.7047  -7.155e+004   2.547e+007 

First-order corrections to F and Theta ............   -0.7378   546.3590 

Reduced values - Deltas were too large ............   -0.0039     2.8648 

  33   1.42391   -27.8399  -7.122e+004   2.528e+007 

First-order corrections to F and Theta ............   -0.2561  -221.4662 

Reduced values - Deltas were too large ............   -0.0033    -2.8648 

  34   1.42059   -30.7047  -7.031e+004   2.487e+007 

First-order corrections to F and Theta ............   -0.6347   361.3349 

Reduced values - Deltas were too large ............   -0.0050     2.8648 

  35   1.41556   -27.8399  -6.980e+004   2.462e+007 

First-order corrections to F and Theta ............   -0.1604  -314.0732 

Reduced values - Deltas were too large ............   -0.0015    -2.8648 
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  36   1.41410   -30.7047  -6.918e+004   2.432e+007 

First-order corrections to F and Theta ............   -0.5821   275.9892 

Reduced values - Deltas were too large ............   -0.0060     2.8648 

  37   1.40806   -27.8399  -6.851e+004   2.402e+007 

First-order corrections to F and Theta ............    0.0228  -506.7301 

Reduced values - Deltas were too large ............    0.0001    -2.8648 

  38   1.40818   -30.7047  -6.815e+004   2.381e+007 

First-order corrections to F and Theta ............   -0.5483   226.7935 

Reduced values - Deltas were too large ............   -0.0069     2.8648 

  39   1.40126   -27.8399  -6.733e+004   2.347e+007 

First-order corrections to F and Theta ............    0.6091 -1154.5934 

Reduced values - Deltas were too large ............    0.0015    -2.8648 

  40   1.40277   -30.7047  -6.719e+004   2.335e+007 

First-order corrections to F and Theta ............   -0.5238   194.7516 

Reduced values - Deltas were too large ............   -0.0077     2.8648 

  41   1.39507   -27.8399  -6.624e+004   2.297e+007 

First-order corrections to F and Theta ............   -6.2428  6570.0485 

Reduced values - Deltas were too large ............   -0.0027     2.8648 

  42   1.39234   -24.9751  -6.625e+004   2.290e+007 

First-order corrections to F and Theta ............   -0.2353  -139.6315 

Reduced values - Deltas were too large ............   -0.0048    -2.8648 

  43   1.38752   -27.8399  -6.490e+004   2.234e+007 

First-order corrections to F and Theta ............   -1.0269   711.4291 

Reduced values - Deltas were too large ............   -0.0041     2.8648 

  44   1.38338   -24.9751  -6.468e+004   2.221e+007 

First-order corrections to F and Theta ............   -0.1643  -188.4297 

Reduced values - Deltas were too large ............   -0.0025    -2.8648 

  45   1.38088   -27.8399  -6.372e+004   2.179e+007 

First-order corrections to F and Theta ............   -0.7374   397.1352 

Reduced values - Deltas were too large ............   -0.0053     2.8648 

  46   1.37556   -24.9751  -6.330e+004   2.159e+007 

First-order corrections to F and Theta ............   -0.0540  -272.4772 

Reduced values - Deltas were too large ............   -0.0006    -2.8648 

  47   1.37500   -27.8399  -6.266e+004   2.129e+007 

First-order corrections to F and Theta ............   -0.6284   284.5621 

Reduced values - Deltas were too large ............   -0.0063     2.8648 

  48   1.36867   -24.9751  -6.206e+004   2.104e+007 

First-order corrections to F and Theta ............    0.1668  -452.1999 

Reduced values - Deltas were too large ............    0.0011    -2.8648 

  49   1.36973   -27.8399  -6.170e+004   2.085e+007 

First-order corrections to F and Theta ............   -0.5688   226.6055 

Reduced values - Deltas were too large ............   -0.0072     2.8648 

  50   1.36253   -24.9751  -6.095e+004   2.055e+007 

First-order corrections to F and Theta ............    0.9452 -1109.5659 

Reduced values - Deltas were too large ............    0.0024    -2.8648 

  51   1.36498   -27.8399  -6.083e+004   2.044e+007 

First-order corrections to F and Theta ............   -0.5302   191.2347 

Reduced values - Deltas were too large ............   -0.0079     2.8648 

  52   1.35703   -24.9751  -5.995e+004   2.010e+007 

First-order corrections to F and Theta ............   -4.4695  3525.1670 

Reduced values - Deltas were too large ............   -0.0036     2.8648 

  53   1.35340   -22.1103  -5.994e+004   2.004e+007 

First-order corrections to F and Theta ............   -0.1544  -134.0863 

Reduced values - Deltas were too large ............   -0.0033    -2.8648 

  54   1.35010   -24.9751  -5.868e+004   1.954e+007 

First-order corrections to F and Theta ............   -0.9883   558.7711 

Reduced values - Deltas were too large ............   -0.0051     2.8648 

  55   1.34504   -22.1103  -5.841e+004   1.940e+007 

First-order corrections to F and Theta ............   -0.0576  -195.3462 

Reduced values - Deltas were too large ............   -0.0008    -2.8648 

  56   1.34419   -24.9751  -5.758e+004   1.905e+007 

First-order corrections to F and Theta ............   -0.7049   324.0231 
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Reduced values - Deltas were too large ............   -0.0062     2.8648 

  57   1.33796   -22.1103  -5.710e+004   1.885e+007 

First-order corrections to F and Theta ............    0.1255  -320.6765 

Reduced values - Deltas were too large ............    0.0011    -2.8648 

  58   1.33908   -24.9751  -5.662e+004   1.863e+007 

First-order corrections to F and Theta ............   -0.5958   237.1782 

Reduced values - Deltas were too large ............   -0.0072     2.8648 

  59   1.33188   -22.1103  -5.597e+004   1.837e+007 

First-order corrections to F and Theta ............    0.6879  -722.3379 

Reduced values - Deltas were too large ............    0.0027    -2.8648 

  60   1.33461   -24.9751  -5.578e+004   1.825e+007 

First-order corrections to F and Theta ............   -0.5363   191.8989 

Reduced values - Deltas were too large ............   -0.0080     2.8648 

  61   1.32661   -22.1103  -5.498e+004   1.795e+007 

First-order corrections to F and Theta ............  -10.5384  7428.4511 

Reduced values - Deltas were too large ............   -0.0041     2.8648 

  62   1.32254   -19.2455  -5.499e+004   1.791e+007 

First-order corrections to F and Theta ............   -0.1183  -115.8264 

Reduced values - Deltas were too large ............   -0.0029    -2.8648 

  63   1.31962   -22.1103  -5.366e+004   1.739e+007 

First-order corrections to F and Theta ............   -0.9267   461.9499 

Reduced values - Deltas were too large ............   -0.0057     2.8648 

  64   1.31387   -19.2455  -5.336e+004   1.726e+007 

First-order corrections to F and Theta ............    0.0098  -191.1197 

Reduced values - Deltas were too large ............    0.0001    -2.8648 

  65   1.31402   -22.1103  -5.258e+004   1.694e+007 

First-order corrections to F and Theta ............   -0.6442   262.7293 

Reduced values - Deltas were too large ............   -0.0070     2.8648 

  66   1.30699   -19.2455  -5.204e+004   1.673e+007 

First-order corrections to F and Theta ............    0.3397  -399.3014 

Reduced values - Deltas were too large ............    0.0024    -2.8648 

  67   1.30943   -22.1103  -5.170e+004   1.657e+007 

First-order corrections to F and Theta ............   -0.5427   193.7594 

Reduced values - Deltas were too large ............   -0.0080     2.8648 

  68   1.30141   -19.2455  -5.097e+004   1.630e+007 

First-order corrections to F and Theta ............    5.4765 -3734.2452 

Reduced values - Deltas were too large ............    0.0042    -2.8648 

  69   1.30561   -22.1103  -5.096e+004   1.626e+007 

First-order corrections to F and Theta ............   -0.4891   158.8054 

Reduced values - Deltas were too large ............   -0.0088     2.8648 

  70   1.29678   -19.2455  -5.007e+004   1.595e+007 

First-order corrections to F and Theta ............   -1.2233   626.1919 

Reduced values - Deltas were too large ............   -0.0056     2.8648 

  71   1.29119   -16.3808  -4.987e+004   1.585e+007 

First-order corrections to F and Theta ............   -0.0407  -129.5162 

Reduced values - Deltas were too large ............   -0.0009    -2.8648 

  72   1.29029   -19.2455  -4.880e+004   1.544e+007 

First-order corrections to F and Theta ............   -0.6140   235.8649 

Reduced values - Deltas were too large ............   -0.0075     2.8648 

  73   1.28283   -16.3808  -4.823e+004   1.524e+007 

First-order corrections to F and Theta ............    0.3658  -366.7061 

Reduced values - Deltas were too large ............    0.0029    -2.8648 

  74   1.28569   -19.2455  -4.789e+004   1.508e+007 

First-order corrections to F and Theta ............   -0.4960   163.2277 

Reduced values - Deltas were too large ............   -0.0087     2.8648 

  75   1.27698   -16.3808  -4.708e+004   1.480e+007 

First-order corrections to F and Theta ............   -2.3076  1243.0319 

Reduced values - Deltas were too large ............   -0.0053     2.8648 

  76   1.27166   -13.5160  -4.700e+004   1.474e+007 

First-order corrections to F and Theta ............   -0.1035   -74.2686 

Reduced values - Deltas were too large ............   -0.0040    -2.8648 

  77   1.26767   -16.3808  -4.521e+004   1.410e+007 
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First-order corrections to F and Theta ............   -0.4811   154.0181 

Reduced values - Deltas were too large ............   -0.0089     2.8648 

  78   1.25873   -13.5160  -4.440e+004   1.384e+007 

First-order corrections to F and Theta ............   -5.9792  3250.0755 

Reduced values - Deltas were too large ............   -0.0053     2.8648 

  79   1.25345   -10.6512  -4.439e+004   1.380e+007 

First-order corrections to F and Theta ............   -0.1670   -26.8340 

Reduced values - Deltas were too large ............   -0.0178    -2.8648 

  80   1.23562   -13.5160  -3.962e+004   1.217e+007 

First-order corrections to F and Theta ............   -0.2569    39.0549 

Reduced values - Deltas were too large ............   -0.0188     2.8648 

  81   1.21678   -10.6512  -3.670e+004   1.132e+007 

First-order corrections to F and Theta ............   -0.1910    11.4114 

Reduced values - Deltas were too large ............   -0.0480     2.8648 

  82   1.16882    -7.7864  -2.715e+004   8.592e+006 

First-order corrections to F and Theta ............   -0.1093    -4.3545 

Reduced values - Deltas were too large ............   -0.0719    -2.8648 

  83   1.09694   -10.6512  -8.233e+003   2.108e+006 

First-order corrections to F and Theta ............   -0.0345     1.7968 

Second-order corrections to F and Theta ...........   -0.0331     1.4629 

  84   1.06389    -9.1883   7.668e+000   1.545e+003 

First-order corrections to F and Theta ............    0.0000    -0.0103 

Second-order corrections to F and Theta ...........    0.0000    -0.0103 

  85   1.06393    -9.1986  -6.796e-008  -1.104e-004 

First-order corrections to F and Theta ............   -0.0000     0.0000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 7.55662e-011 

Summation of Vertical Forces: 1.33610e-010 

Summation of Moments: -1.24273e-008 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 3.83338e-011 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 1.064     Side Force Inclination:  -9.20 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       383.54     299.14       552.0       498.7       422.2 

   2       395.74     289.33      1034.3       368.6       336.6 

   3       407.94     279.52      1182.2      1132.7       839.4 

   4       420.15     269.71      1484.3      1484.3      1070.8 

   5       432.35     259.90      1801.7      1795.1      1275.4 

   6       444.55     250.08      2283.9      1665.1      1189.8 

   7       456.75     240.27      2766.2      1535.0      1104.2 

   8       463.02     235.23      2593.2      2593.2      1800.7 

   9       463.23     235.06      3311.1      3311.1       552.5 

  10       469.05     233.53      3951.3      3951.3       615.6 

  11       480.61     230.53      4098.8      4098.8       630.1 

  12       492.63     227.41      4218.5      4218.5       642.0 

  13       505.12     224.17      4310.5      4310.5       651.0 

  14       517.62     220.93      4402.5      4402.5       660.1 

  15       531.77     217.25      4424.2      4424.2       662.2 

  16       547.59     213.15      4375.6      4375.6       657.4 

  17       563.41     209.04      4327.0      4327.0       652.7 

  18       579.23     204.94      4278.4      4278.4       647.9 

  19       595.05     200.83      4229.8      4229.8       643.1 

  20       609.21     198.37      4378.7      4378.7       657.8 

  21       621.70     197.56      4210.9      4210.9       641.2 

  22       634.20     196.75      4043.1      4043.1       624.6 

  23       644.49     196.61      4044.4      4044.4       624.8 

  24       656.05     196.56      3716.5      3716.5       592.4 

  25       671.08     195.95      3495.4      3495.4       570.6 

  26       686.10     195.33      3274.3      3274.3       548.8 

  27       701.13     194.71      3053.3      3053.3       527.0 

  28       716.16     194.09      2832.2      2832.2       505.2 

  29       731.18     193.48      2611.1      2611.1       483.4 

  30       745.96     193.15      2412.6      2412.6       463.8 

  31       760.47     193.10      2168.8      2168.8       439.8 

  32       774.99     193.06      1923.7      1923.7       407.0 

  33       789.51     193.01      1675.4      1675.4       354.5 

  34       804.09     193.30      1435.0      1435.0       303.6 

  35       818.72     193.91      1147.7      1147.7       242.8 

  36       833.35     194.52       860.4       860.4       182.0 

  37       847.97     195.13       573.1       573.1       121.2 

  38       862.60     195.74       285.8       285.8        60.5 

  39       871.42     196.11        71.1        71.1        15.0 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      389.64          269       298.16     0.172       -11.3       34.5 

   2      401.84         6389       288.67     0.130      -235.7      622.6 

   3      414.05         7764       285.25     0.251       -89.4      450.9 

   4      426.25         9281       280.90     0.308       -26.4      377.3 

   5      438.45        11425       275.17     0.325        -8.7      372.4 

   6      450.65        19420       263.27     0.252      -130.3      664.2 

   7      462.85        33266       252.13     0.205      -308.7     1113.5 

   8      463.19        33363       252.03     0.207      -305.3     1109.7 

   9      463.27        33522       251.94     0.206      -307.9     1115.5 

  10      474.83        38322       247.88     0.187      -392.3     1283.1 

  11      486.38        43400       244.08     0.171      -474.0     1448.6 

  12      498.88        49131       240.23     0.161      -559.0     1639.9 

  13      511.37        55051       236.59     0.153      -640.8     1828.0 

  14      523.86        61157       233.11     0.148      -719.8     2013.0 

  15      539.68        68946       228.90     0.149      -818.3     2294.8 

  16      555.50        76609       224.89     0.152      -906.2     2567.9 

  17      571.32        84147       221.02     0.156      -982.6     2831.7 

  18      587.14        91560       217.26     0.162     -1046.8     3085.5 

  19      602.96        98847       213.58     0.169     -1098.1     3328.5 

  20      615.45        94115       212.27     0.170     -1081.9     3290.3 

  21      627.95        89456       210.96     0.171     -1065.2     3251.6 

  22      640.44        84868       209.65     0.172     -1048.2     3212.5 

  23      648.54        77593       209.51     0.170     -1010.0     3074.8 

  24      663.56        70898       208.18     0.171      -977.6     2983.1 

  25      678.59        64397       206.86     0.172      -943.4     2887.6 

  26      693.62        58090       205.54     0.173      -907.0     2787.2 

  27      708.64        51976       204.24     0.174      -867.6     2680.6 

  28      723.67        46057       202.96     0.176      -823.9     2565.8 

  29      738.70        40330       201.70     0.178      -774.3     2440.0 

  30      753.22        33617       200.82     0.179      -715.1     2258.5 

  31      767.73        27247       199.99     0.181      -643.4     2051.6 

  32      782.25        21348       199.24     0.186      -559.0     1820.9 

  33      796.77        16210       198.48     0.192      -474.1     1593.1 

  34      811.40        10821       198.11     0.195      -383.5     1308.2 

  35      826.03         6511       197.74     0.200      -291.8     1021.8 

  36      840.66         3280       197.37     0.210      -197.6      732.1 

  37      855.29         1128       197.02     0.238       -95.9      432.3 

  38      869.92           55       196.35     0.271       -17.9      113.7 

  39      872.91           -0       196.17     0.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 

 



Profile: D-D' Case: Non Circular - Residual Liner Strength

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

462.92 332.87 5

582.57 199.08

609.56 200.08 fixed

658.23 199.94 fixed

730.21 197.07 fixed

806.28 198.05 fixed Crack Depth

863 199.68 fixed 8

866 198.68 fixed Seismic Acceleration

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

482.59 318.32 1.228

582.57 199.08

609.56 200.08

658.23 199.94

730.21 197.07

806.28 198.05

863 199.68
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

     

0 333.4446 

70.2135 333.2671 

462.9171 332.8662 

859.9918497 200.6787 

   

     2     2 Liner 

0 225.941 

60.295 222.8622 

96.3755 221.4547 

222.67 219.9925 

229.574 218.9521 

238.2127 218.2238 

281.1197 216.7649 

317.0974 215.141 

353.4706 213.1896 

385.299 212.1641 

399.5351 213.1354 

414.0331 211.03 

429.8377 214.4455 

446.6344 217.3867 

474.0832 208.2405 

531.0248 200.0882 

582.5672 200.0792 

609.5593 201.0805 

658.2285 200.9409 

730.2071 198.071 

806.2818 199.0468 

859.9918497 200.6787 

862.9957248 199.6787 

865.9996 198.6787 

 

     3     3 Native Surface 

0 223.941 

60.295 220.8622 

96.3755 219.4547 

222.67 217.9925 

229.574 216.9521 

238.2127 216.2238 

281.1197 214.7649 

317.0974 213.141 

353.4706 211.1896 

385.299 210.1641 

399.5351 211.1354 

414.0331 209.9903 

429.8377 212.4455 

446.6344 215.3867 

474.0832 206.2405 

531.0248 198.0882 

582.5672 198.0792 
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609.5593 199.0805 

658.2285 198.9409 

730.2071 196.071 

806.2818 197.0468 

865.9996 198.6787 

1500 199.105 

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

 Interpolated Pore Pressures  

 2 Liner 

            120 = unit weight 

          Nonlinear 

      

0 0  

2000 450.2 

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 

     2     62.40 Piezometric line 2 

     

0 224.941 

60.295 221.8622 

96.3755 220.4547 

222.67 218.9925 

229.574 217.9521 

238.2127 217.2238 

281.1197 215.7649 

317.0974 214.141 

353.4706 212.1896  

385.299 211.1641 

399.5351 212.1354 

414.0331 210.9903 

429.8377 213.4455 

446.6344 216.3867 

474.0832 207.2405 

531.0248 199.0882 

582.5672 199.0792 

609.5593 200.0805 

658.2285 199.9409 

730.2071 197.071 

806.2818 198.0468 
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862.9957248 199.6787 

865.9996 198.6787 

 

Interpolation Point 

    P 

         

350 332.9814739 0 1 400 332.9304303 0 1 450 

332.8793867 0 1 462.9171 332.8662 0 1 500 

320.5211797 0 1 550 303.876014 0 1 600 

287.2308483 0 1 650 270.5856826 0 1 700 

253.9405169 0 1 750 237.2953512 0 1 800 

220.6501856 0 1 859.9918497 200.6787 0 1 

350 225 0 1 400 225 0 1 450 225 0 

1 500 225 0 1 550 225 0 1 600 225 

0 1 650 225 0 1 675 225 0 1 

711.9336598 225 0 1 750 225 0 1 775 225 

0 1 

350 225 0 1 400 205 1248 1 450 205 1248 

1 500 205 1248 1 550 205 1248 1 600 205 

1248 1 650 205 1248 1 700 205 1248 1 750 

205 1248 1 772.0111558 205 1248 1 773 205 0 

1 800 205 0 1 

350 224.5 0 1 400 204.5 0 1 450 204.5 0 

1 500 204.5 0 1 550 204.5 0 1 600 

204.5 0 1 650 204.5 0 1 700 204.5 0 1 

750 204.5 0 1 800 204.5 0 1 

350 265 0 1 400 265 0 1 450 265 0 

1 500 265 0 1 550 265 0 1 591.7786679 

265 0 1 600 265 0 1 650 265 0 1 

350 245 1248 1 400 245 1248 1 450 245 1248 

1 500 245 1248 1 550 245 1248 1 600 245 

1248 1 651.8561639 245 1248 1 652 245 0 1 

350 244.5 0 1 400 244.5 0 1 450 244.5 0 

1 500 244.5 0 1 550 244.5 0 1 600 

244.5 0 1 650 244.5 0 1 

350 305 0 1 400 305 0 1 450 305 0 

1 471.6236759 305 0 1 500 305 0 1 

531.7011719 305 0 1           

350 285 1248 1 400 285 1248 1 450 285 1248 

1 471.6236759 285 1248 1 500 285 1248 1 

531.7011719 285 1248 1 532 285 0 1 600 285 

0 1 

350 284.5 0 1 400 284.5 0 1 450 284.5 0 

1 471.6236759 284.5 0 1 500 284.5 0 1 

531.7011719 284.5 0 1 532 284.5 0 1 550 

284.5 0 1 600 284.5 0 1 

 

ANAlysis/computation data follow 

   Noncircular Search 2 

462.9171 332.8662 

582.5672 199.0792 

609.5593 200.0805 Fixed 

658.2285 199.9409 Fixed 

730.2071 197.071 Fixed 

806.2818 198.0468 Fixed 
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862.9957248 199.6787 Fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 8 d 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

******************************************************************   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 5 Surface 

Point        X           Y 

   1        0.00      333.44 

   2       70.21      333.27 

   3      462.92      332.87 

   4      859.99      200.68 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      225.94 

   2       60.30      222.86 

   3       96.38      221.45 

   4      222.67      219.99 

   5      229.57      218.95 

   6      238.21      218.22 

   7      281.12      216.76 

   8      317.10      215.14 

   9      353.47      213.19 

  10      385.30      212.16 

  11      399.54      213.14 

  12      414.03      211.99 

  13      429.84      214.45 

  14      446.63      217.39 

  15      474.08      208.24 

  16      531.02      200.09 

  17      582.57      200.08 

  18      609.56      201.08 

  19      658.23      200.94 

  20      730.21      198.07 

  21      806.28      199.05 

  22      859.99      200.68 

  23      863.00      199.68 

  24      866.00      198.68 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      223.94 

   2       60.30      220.86 

   3       96.38      219.45 

   4      222.67      217.99 

   5      229.57      216.95 

   6      238.21      216.22 

   7      281.12      214.76 

   8      317.10      213.14 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: D-D’ 
Case:  Non-Circular Failure  
Filename:  20221125 Section D-D’ Non-Circular_output (wilson).docx 
 
UTEXAS4 Output File 
Page 3 of 15 

 
 

 
Burns & McDonnell 

   9      353.47      211.19 

  10      385.30      210.16 

  11      399.54      211.14 

  12      414.03      209.99 

  13      429.84      212.45 

  14      446.63      215.39 

  15      474.08      206.24 

  16      531.02      198.09 

  17      582.57      198.08 

  18      609.56      199.08 

  19      658.23      198.94 

  20      730.21      196.07 

  21      806.28      197.05 

  22      866.00      198.68 

  23     1500.00      199.10 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      190.00 

  2     1500.00      190.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      224.94 

  2       60.30      221.86 

  3       96.38      220.45 

  4      222.67      218.99 

  5      229.57      217.95 

  6      238.21      217.22 

  7      281.12      215.76 

  8      317.10      214.14 

  9      353.47      212.19 

 10      385.30      211.16 

 11      399.54      212.14 

 12      414.03      210.99 

 13      429.84      213.45 

 14      446.63      216.39 

 15      474.08      207.24 

 16      531.02      199.09 

 17      582.57      199.08 

 18      609.56      200.08 

 19      658.23      199.94 

 20      730.21      197.07 

 21      806.28      198.05 

 22      863.00      199.68 

 23      866.00      198.68 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         462.92         332.87   angle to be computed - moveable 

   2         582.57         199.08   angle to be computed - moveable 

   3         609.56         200.08                        - fixed 

   4         658.23         199.94                        - fixed 

   5         730.21         197.07                        - fixed 

   6         806.28         198.05                        - fixed 

   7         863.00         199.68                        - fixed 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 8.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      333.44 

        2       60.30      333.29 

        3       70.21      333.27 

        4       96.38      333.24 

        5      222.67      333.11 

        6      229.57      333.10 

        7      238.21      333.10 

        8      281.12      333.05 

        9      317.10      333.02 

       10      353.47      332.98 

       11      385.30      332.95 

       12      399.54      332.93 

       13      414.03      332.92 

       14      429.84      332.90 

       15      446.63      332.88 

       16      462.92      332.87 

       17      474.08      329.15 

       18      531.02      310.19 

       19      582.57      293.03 

       20      609.56      284.05 

       21      658.23      267.85 

       22      730.21      243.88 

       23      806.28      218.56 

       24      859.99      200.68 

       25      863.00      199.68 

       26      866.00      198.68 

       27     1500.00      199.10 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     482.59     Y:     318.32 

X:     582.57     Y:     199.08 

X:     609.56     Y:     200.08 

X:     658.23     Y:     199.94 

X:     730.21     Y:     197.07 

X:     806.28     Y:     198.05 

X:     863.00     Y:     199.68 

Minimum factor of safety: 1.228 

Side force inclination: -16.45 

CAUTION - THE FACTOR OF SAFETY WAS NOT COMPUTED WHEN SOME OF THE 

POINTS ON THE MOST CRITICAL NONCIRCULAR SHEAR SURFACE WERE SHIFTED. 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 3 

Total number of shear surfaces attempted: 15 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 9 

      |   Shift    |      Max. Dist.| Minimum |   n        n    |  

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  1.2279 |     5        3  | 

    2 |    10.0000 |  1       0.909 |  1.2279 |    10        6  | 

    3 |     5.0000 |  1       0.120 |  1.2279 |    15        9  |   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        482.59    318.32 

   1    486.63    313.50         4629    1       100.0    35.00         0.0 

        490.66    308.69 

   2    494.70    303.88         7430    1       100.0    35.00        70.2 

        498.74    299.06 

   3    502.77    294.25        10231    1       100.0    35.00       670.9 

        506.81    289.43 

   4    510.84    284.62        13032    1       100.0    35.00       301.2 

        514.88    279.81 

   5    518.92    274.99        15833    1       100.0    35.00         0.0 

        522.95    270.18 

   6    526.99    265.37        18634    1       100.0    35.00         0.0 

        531.02    260.55 

   7    535.25    255.51        22510    1       100.0    35.00       592.0 

        539.48    250.47 

   8    543.70    245.43        25580    1       100.0    35.00      1220.9 

        547.93    240.39 

   9    552.15    235.36        28650    1       100.0    35.00         0.0 

        556.38    230.32 

  10    560.60    225.28        31719    1       100.0    35.00         0.0 

        564.83    220.24 

  11    569.05    215.20        34789    1       100.0    35.00       611.7 

        573.28    210.16 

  12    577.50    205.12        37859    1       100.0    35.00      1240.6 

        581.73    200.08 

  13    582.15    199.58         3954    2   NONLINEAR ENVELOPE         0.0 

        582.57    199.08 

  14    587.07    199.25        42148    2   NONLINEAR ENVELOPE         0.0 

        591.56    199.41 

  15    596.06    199.58        40651    2   NONLINEAR ENVELOPE         0.0 

        600.56    199.75 

  16    605.06    199.91        39153    2   NONLINEAR ENVELOPE         0.0 

        609.56    200.08 

  17    615.64    200.06        50713    2   NONLINEAR ENVELOPE         0.0 

        621.73    200.05 

  18    627.81    200.03        48270    2   NONLINEAR ENVELOPE         0.0 

        633.89    200.01 

  19    639.98    199.99        45827    2   NONLINEAR ENVELOPE         0.0 

        646.06    199.98 

  20    652.14    199.96        43385    2   NONLINEAR ENVELOPE         0.0 

        658.23    199.94 

  21    664.23    199.70        40517    2   NONLINEAR ENVELOPE         0.0 

        670.22    199.46 

  22    676.22    199.22        38408    2   NONLINEAR ENVELOPE         0.0 

        682.22    198.98 
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  23    688.22    198.75        36299    2   NONLINEAR ENVELOPE         0.0 

        694.22    198.51 

  24    700.22    198.27        34191    2   NONLINEAR ENVELOPE         0.0 

        706.21    198.03 

  25    712.21    197.79        32082    2   NONLINEAR ENVELOPE         0.0 

        718.21    197.55 

  26    724.21    197.31        29974    2   NONLINEAR ENVELOPE         0.0 

        730.21    197.07 

  27    736.55    197.15        29176    2   NONLINEAR ENVELOPE         0.0 

        742.89    197.23 

  28    749.23    197.31        26397    2   NONLINEAR ENVELOPE         0.0 

        755.57    197.40 

  29    761.90    197.48        23618    2   NONLINEAR ENVELOPE         0.0 

        768.24    197.56 

  30    774.58    197.64        20839    2   NONLINEAR ENVELOPE         0.0 

        780.92    197.72 

  31    787.26    197.80        18060    2   NONLINEAR ENVELOPE         0.0 

        793.60    197.88 

  32    799.94    197.97        15281    2   NONLINEAR ENVELOPE         0.0 

        806.28    198.05 

  33    811.65    198.20        10732    2   NONLINEAR ENVELOPE         0.0 

        817.02    198.36 

  34    822.39    198.51         8658    2   NONLINEAR ENVELOPE         0.0 

        827.77    198.66 

  35    833.14    198.82         6585    2   NONLINEAR ENVELOPE         0.0 

        838.51    198.97 

  36    843.88    199.13         4511    2   NONLINEAR ENVELOPE         0.0 

        849.25    199.28 

  37    854.62    199.44         2437    2   NONLINEAR ENVELOPE         0.0 

        859.99    199.59 

  38    861.49    199.64          196    2   NONLINEAR ENVELOPE         0.0 

        863.00    199.68 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

Allowable moment imbalance for convergence: 6067 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -1.295e+005   5.078e+007 

First-order corrections to F and Theta ............   -3.9743    -0.2223 

Reduced values - Deltas were too large ............   -0.5000    -0.0280 

   2   2.50000   -17.2167  -1.102e+005   4.320e+007 

First-order corrections to F and Theta ............   -2.4051    -0.2851 

Reduced values - Deltas were too large ............   -0.5000    -0.0593 

   3   2.00000   -17.2760  -8.204e+004   3.215e+007 

First-order corrections to F and Theta ............   -1.1825    -0.4718 

Reduced values - Deltas were too large ............   -0.5000    -0.1995 

   4   1.50000   -17.4755  -3.704e+004   1.440e+007 

First-order corrections to F and Theta ............   -0.2817    -4.3014 

Reduced values - Deltas were too large ............   -0.1876    -2.8648 

   5   1.31236   -20.3403  -9.541e+003   2.947e+006 

First-order corrections to F and Theta ............   -0.1007     5.5098 

Reduced values - Deltas were too large ............   -0.0523     2.8648 

   6   1.26002   -17.4755  -4.266e+003   1.408e+006 

First-order corrections to F and Theta ............   -0.0339     1.1944 

Second-order corrections to F and Theta ...........   -0.0322     1.0320 

   7   1.22786   -16.4435   2.808e+000   3.335e+002 

First-order corrections to F and Theta ............    0.0000    -0.0051 

Second-order corrections to F and Theta ...........    0.0000    -0.0051 

   8   1.22791   -16.4486  -2.530e-009  -2.456e-005 

First-order corrections to F and Theta ............   -0.0000     0.0000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 6.93561e-011 

Summation of Vertical Forces: 9.96181e-011 

Summation of Moments: 6.78119e-009 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.36469e-011 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 1.228     Side Force Inclination: -16.45 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       486.63     313.50       268.5       268.5       234.5 

   2       494.70     303.88       473.9       403.7       311.7 

   3       502.77     294.25       825.0       154.1       169.3 

   4       510.84     284.62       909.7       608.5       428.4 

   5       518.92     274.99      1013.2      1013.2       659.2 

   6       526.99     265.37      1199.3      1199.3       765.4 

   7       535.25     255.51      1552.4       960.4       629.1 

   8       543.70     245.43      1920.0       699.1       480.1 

   9       552.15     235.36      1779.7      1779.7      1096.3 

  10       560.60     225.28      1974.6      1974.6      1207.4 

  11       569.05     215.20      2337.4      1725.8      1065.6 

  12       577.50     205.12      2705.0      1464.4       916.5 

  13       582.15     199.58      3176.8      3176.8       467.2 

  14       587.07     199.25      4944.1      4944.1       618.2 

  15       596.06     199.58      4770.9      4770.9       603.4 

  16       605.06     199.91      4597.6      4597.6       588.6 

  17       615.64     200.06      4329.7      4329.7       565.7 

  18       627.81     200.03      4124.0      4124.0       548.1 

  19       639.98     199.99      3918.3      3918.3       530.6 

  20       652.14     199.96      3712.5      3712.5       513.0 

  21       664.23     199.70      3462.2      3462.2       491.6 

  22       676.22     199.22      3284.6      3284.6       476.4 

  23       688.22     198.75      3107.1      3107.1       461.2 

  24       700.22     198.27      2929.5      2929.5       446.1 

  25       712.21     197.79      2752.0      2752.0       430.9 

  26       724.21     197.31      2574.4      2574.4       415.7 

  27       736.55     197.15      2434.7      2434.7       403.8 

  28       749.23     197.31      2208.7      2208.7       384.5 

  29       761.90     197.48      1982.2      1982.2       363.4 

  30       774.58     197.64      1748.9      1748.9       320.6 

  31       787.26     197.80      1515.7      1515.7       277.9 

  32       799.94     197.97      1282.5      1282.5       235.1 

  33       811.65     198.20      1071.9      1071.9       196.5 

  34       822.39     198.51       864.7       864.7       158.5 

  35       833.14     198.82       657.6       657.6       120.6 

  36       843.88     199.13       450.5       450.5        82.6 

  37       854.62     199.44       243.4       243.4        44.6 

  38       861.49     199.64        69.9        69.9        12.8 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      490.66          721       312.31     0.242       -25.2      117.8 

   2      498.74         2855       304.51     0.249       -63.2      313.5 

   3      506.81         9712       295.72     0.218      -223.2      869.6 

   4      514.88        15238       289.75     0.278      -135.8      953.2 

   5      522.95        19860       284.21     0.329       -12.9      905.1 

   6      531.02        25458       277.94     0.350        50.2      933.5 

   7      539.48        36229       269.15     0.328       -18.8     1240.0 

   8      547.93        52175       259.79     0.302      -145.6     1705.2 

   9      556.38        61218       253.87     0.330       -17.9     1661.7 

  10      564.83        71330       247.50     0.346        68.0     1670.5 

  11      573.28        86506       239.55     0.342        49.9     1880.3 

  12      581.73       106857       230.74     0.329       -29.6     2228.0 

  13      582.57       109761       229.67     0.326       -52.0     2292.9 

  14      591.56       102241       229.15     0.328       -33.5     2197.5 

  15      600.56        94920       228.68     0.331       -12.1     2097.8 

  16      609.56        87798       228.25     0.335        12.6     1993.1 

  17      621.73        80778       226.95     0.336        18.2     1919.8 

  18      633.89        73974       225.66     0.338        25.2     1843.4 

  19      646.06        67385       224.41     0.340        34.3     1762.9 

  20      658.23        61013       223.18     0.342        46.0     1677.4 

  21      670.22        56590       221.33     0.340        32.1     1653.7 

  22      682.22        52269       219.47     0.337        16.1     1630.9 

  23      694.22        48049       217.60     0.333        -2.4     1609.2 

  24      706.21        43931       215.70     0.328       -23.8     1588.8 

  25      718.21        39913       213.79     0.323       -49.0     1570.2 

  26      730.21        35997       211.84     0.316       -78.7     1553.6 

  27      742.89        30246       210.54     0.314       -81.2     1448.5 

  28      755.57        24789       209.29     0.313       -77.4     1327.2 

  29      768.24        19649       208.15     0.315       -62.8     1182.4 

  30      780.92        15114       207.00     0.317       -48.9     1039.0 

  31      793.60        11183       205.83     0.319       -36.6      898.2 

  32      806.28         7858       204.62     0.321       -28.0      762.8 

  33      817.02         5311       203.77     0.326       -14.2      626.9 

  34      827.77         3257       202.92     0.334         0.4      489.9 

  35      838.51         1695       202.06     0.348        16.4      350.7 

  36      849.25          625       201.19     0.383        36.2      204.9 

  37      859.99           46       200.08     0.448        28.2       53.8 

  38      863.00           -0       199.68     0.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: A-A' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average FINAL

Fixed Grid Coordinates Circle Entrance

x y x y

400 700 469.9252 231.8924

700 700 Tangent

700 900

400 900 Search Grid Subdivisions

25 10

Crack Depth

1

Seismic Acceleration

0.13

Minimum Weight

5000

Results

x y 540.215

442.86 771.43

Radius

225 73

Circles Attempted Circles Completed

1.79

Factor of Safety Errors

Circle Center

10
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ENGlish units 

HEAding follows - 

MSB CELL 3 

 

PROfile line data follow - 

     1     1 Cell 3 Surface 

                      0.000000          333.976600 

                    147.552900          330.139000 

                    399.183500          246.250400 

                    406.121800          244.712800 

                    426.040100          244.023100 

                    437.832500          241.284800 

                    447.582100          240.087400 

                    464.4  233.9 

 

     2     2 Liner 

                   0 232.1156 

  166.0471 232.1156 

  239.5212 232.1992 

  282.3832 231.8095 

  293.5372 230.1338 

  305.1905 232.1918 

  381.9526 233.8086 

  404.5544 234.1568 

  464.4  233.9 

  469.925200      231.892400 

 

     3     3 Native Surface 

                      0.000000          230.115600 

                    166.047100          230.115600 

                    239.521200          230.199200 

                    282.383200          229.809500 

                    293.537200          228.133800 

                    305.190500          230.191800 

                    381.952600          231.808600 

                    404.554400          232.156800 

                    469.925200          231.892400 

                    507.465300          218.060500 

                    546.288900          216.988100 

                    583.471700          216.402500 

                    657.991300          215.510800 

                    741.835000          212.295700 

                    814.990400          214.257600 

                    864.122100          231.583000 

                    886.536400          237.805100 

                    945.522300          256.707600 
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                    969.897400          262.128400 

                    978.535600          263.868000 

                    999.028400          264.021200 

 

 

MATerial property data follow - 

     1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

 2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

   2000  450.2 

   5000  765 

 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

 

PIEzometric line data follow - 

     1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

 

     2     62.40 Piezometric line 2 

  0  231.1156 

  166.0471 231.1156 

  239.5212 231.1992 

  282.3832 230.8095 

  293.5372 229.1338 

  305.1905 231.1918 

  381.9526 232.8086 

  404.5544 233.1568 

  464  232.9 

 

 

ANAlysis/computation data follow 
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     Circle Search 2 

        15    15 

     400.000000 700.000000 

     700.000000 700.000000 

     700.000000 900.000000 

     400.000000 900.000000 

                  25       10 

     Point 

    469.925200      231.892400 

 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 10 d 

 SEIsmic 

 0.13 

 

GRAphics output file 

COMpute 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: A-A’ 
Case:  Seismic - Circular Failure  
Filename:  20221125 Section A-A’ Seismic - Circular_output (wilson).docx 
 
UTEXAS4 Output File 
Page 1 of 15 

 
 

 
Burns & McDonnell 

TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

******************************************************************   
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 3 Surface 

Point        X           Y 

   1        0.00      333.98 

   2      147.55      330.14 

   3      399.18      246.25 

   4      406.12      244.71 

   5      426.04      244.02 

   6      437.83      241.28 

   7      447.58      240.09 

   8      464.40      233.90 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      232.12 

   2      166.05      232.12 

   3      239.52      232.20 

   4      282.38      231.81 

   5      293.54      230.13 

   6      305.19      232.19 

   7      381.95      233.81 

   8      404.55      234.16 

   9      464.40      233.90 

  10      469.93      231.89 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 ----- 

----------------------------------------------------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      230.12 

   2      166.05      230.12 

   3      239.52      230.20 

   4      282.38      229.81 

   5      293.54      228.13 

   6      305.19      230.19 

   7      381.95      231.81 

   8      404.55      232.16 

   9      469.93      231.89 

  10      507.47      218.06 

  11      546.29      216.99 

  12      583.47      216.40 

  13      657.99      215.51 

  14      741.84      212.30 

  15      814.99      214.26 

  16      864.12      231.58 

  17      886.54      237.81 

  18      945.52      256.71 
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  19      969.90      262.13 

  20      978.54      263.87 

  21      999.03      264.02 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      210.00 

  2     1000.00      210.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      231.12 

  2      166.05      231.12 

  3      239.52      231.20 

  4      282.38      230.81 

  5      293.54      229.13 

  6      305.19      231.19 

  7      381.95      232.81 

  8      404.55      233.16 

  9      464.00      232.90 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Search will be conducted using a fixed grid. 

Number of Points Across Grid: 15 

Number of Points Up Grid: 15 

Grid Corner 

   Number           X              Y 

     1           400.00         700.00 

     2           700.00         700.00 

     3           700.00         900.00 

     4           400.00         900.00 

----- Control Parameters for Finding "Critical" Radius -----Initial 

number of subdivisions between maximum and minimum 

radius for finding a critical radius/radii: 25 

Minimum radius increment for terminating subdivision of radii: 10.000 

The following criteria will be used for determining 

the maximum and minimum radii: 

     Point circles pass through - X: 469.93     Y: 231.89 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 10.000 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Subtended angle for slice subdivision: 3.00(degrees) 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Search will be continued after the initial mode to find a most critical circle. 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Radii for each grid point will be sorted in the order of increasing radius. 

Critical circles for grid points will be output in the order of increasing factor of 

safety. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      333.98 

        2      147.55      330.14 

        3      166.05      323.97 

        4      239.52      299.48 

        5      282.38      285.19 

        6      293.54      281.47 

        7      305.19      277.59 

        8      381.95      251.99 

        9      399.18      246.25 

       10      404.55      245.06 

       11      406.12      244.71 

       12      426.04      244.02 

       13      437.83      241.28 

       14      447.58      240.09 

       15      464.40      233.90 

       16      469.93      231.89 

       17      507.47      218.06 

       18      546.29      216.99 

       19      583.47      216.40 

       20      657.99      215.51 

       21      741.84      212.30 

       22      814.99      214.26 

       23      864.12      231.58 

       24      886.54      237.81 

       25      945.52      256.71 

       26      969.90      262.13 

       27      978.54      263.87 

       28      999.03      264.02 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 38 

************************************************* 

* FINAL SUMMARY OF COMPUTATIONS WITH FIXED-GRID * 

************************************************* 

Number of circles attempted: 225 

Number of circles for which F calculated: 40 

Circle with Lowest Factor of Safety: 

     X coordinate for center: 442.86 

     Y coordinate for center: 785.71 

     Radius of circle: 554.483 

Factor of safety: 1.794 

Side force inclination: -22.16 

Time Required for Computations: 1.0 seconds  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        141.46    320.30 

   1    144.51    318.35         3613    1       100.0    35.00         0.0 

        147.55    316.41 

   2    156.80    310.84        14996    1       100.0    35.00         0.0 

        166.05    305.27 

   3    178.81    298.35        27265    1       100.0    35.00         0.0 

        191.57    291.44 

   4    204.68    285.20        33934    1       100.0    35.00         0.0 

        217.78    278.97 

   5    228.65    274.41        31181    1       100.0    35.00         0.0 

        239.52    269.86 

   6    253.16    264.89        40969    1       100.0    35.00         0.0 

        266.80    259.92 

   7    274.59    257.44        23647    1       100.0    35.00         0.0 

        282.38    254.96 

   8    287.96    253.34        16727    1       100.0    35.00         0.0 

        293.54    251.72 

   9    299.36    250.15        17115    1       100.0    35.00         0.0 

        305.19    248.59 

  10    319.34    245.36        38926    1       100.0    35.00         0.0 

        333.49    242.12 

  11    347.79    239.63        33961    1       100.0    35.00         0.0 

        362.09    237.15 

  12    372.02    235.87        19307    1       100.0    35.00         0.0 

        381.95    234.59 

  13    385.19    234.25         5403    1       100.0    35.00         0.0 

        388.44    233.91 

  14    393.18    233.48         7341    2   NONLINEAR ENVELOPE         0.0 

        397.93    233.05 

  15    398.56    233.00          939    2   NONLINEAR ENVELOPE         3.7 

        399.18    232.95 

  16    401.87    232.75         3976    2   NONLINEAR ENVELOPE        22.5 

        404.55    232.56 

  17    405.34    232.50         1152    2   NONLINEAR ENVELOPE        40.6 

        406.12    232.45 

  18    408.72    232.29         3871    2   NONLINEAR ENVELOPE        53.0 

        411.31    232.13 

  19    418.68    231.81        11587    3         0.0    36.00         0.0 

        426.04    231.49 

  20    431.94    231.37         8936    3         0.0    36.00         0.0 

        437.83    231.25 

  21    440.34    231.24         3455    3         0.0    36.00         0.0 

        442.86    231.23 

  22    445.22    231.24         3100    3         0.0    36.00         0.0 

        447.58    231.25 
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  23    455.79    231.44         7566    3         0.0    36.00         0.0 

        464.00    231.63 

  24    464.20    231.64          111    3         0.0    36.00         0.0 

        464.40    231.65 

  25    467.16    231.77          753    3         0.0    36.00         0.0 

        469.93    231.89 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

   1    144.51        470     324.29           0          0    144.51   330.22 

   2    156.80       1949     318.95           0          0    156.80   327.06 

   3    178.81       3544     309.04           0          0    178.81   319.72 

   4    204.68       4411     298.15           0          0    204.68   311.09 

   5    228.65       4054     288.76           0          0    228.65   303.10 

   6    253.16       5326     279.91           0          0    253.16   294.93 

   7    274.59       3074     272.62           0          0    274.59   287.79 

   8    287.96       2174     268.33           0          0    287.96   283.33 

   9    299.36       2225     264.84           0          0    299.36   279.53 

  10    319.34       5060     259.11           0          0    319.34   272.87 

  11    347.79       4415     251.51           0          0    347.79   263.38 

  12    372.02       2510     245.59           0          0    372.02   255.31 

  13    385.19        702     242.58           0          0    385.19   250.91 

  14    393.18        954     240.54           0          0    393.18   248.25 

  15    398.56        122     239.12           0          0    398.56   246.46 

  16    401.87        517     238.46           0          0    401.87   245.66 

  17    405.34        150     237.85           0          0    405.34   244.89 

  18    408.72        503     237.55           0          0    408.72   244.62 

  19    418.68       1506     236.98           0          0    418.68   244.28 

  20    431.94       1162     235.90           0          0    431.94   242.65 

  21    440.34        449     235.08           0          0    440.34   240.98 

  22    445.22        403     234.83           0          0    445.22   240.38 

  23    455.79        984     233.63           0          0    455.79   237.07 

  24    464.20         14     232.78           0          0    464.20   233.97 

  25    467.16         98     232.33           0          0    467.16   232.90 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  4 

Allowable moment imbalance for convergence: 1045 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -5.911e+004   2.015e+007 

First-order corrections to F and Theta ............   -2.0467     3.1279 

Reduced values - Deltas were too large ............   -0.5000     0.7641 

   2   2.50000   -16.4246  -4.182e+004   1.432e+007 

First-order corrections to F and Theta ............   -1.0033     6.2890 

Reduced values - Deltas were too large ............   -0.4570     2.8648 

   3   2.04296   -13.5598  -1.884e+004   6.724e+006 

First-order corrections to F and Theta ............    0.4629  -777.1387 

Reduced values - Deltas were too large ............    0.0017    -2.8648 

   4   2.04467   -16.4246  -1.878e+004   6.692e+006 

First-order corrections to F and Theta ............   -0.2597   -53.0031 

Reduced values - Deltas were too large ............   -0.0140    -2.8648 

   5   2.03063   -19.2894  -1.776e+004   6.304e+006 

First-order corrections to F and Theta ............   -0.2686   -11.5864 

Reduced values - Deltas were too large ............   -0.0664    -2.8648 

   6   1.96421   -22.1542  -1.313e+004   4.607e+006 

First-order corrections to F and Theta ............   -0.1872    -0.0273 

Second-order corrections to F and Theta ...........   -0.1715    -0.0056 

   7   1.79269   -22.1598   1.116e+002  -3.935e+004 

First-order corrections to F and Theta ............    0.0013     0.0020 

Second-order corrections to F and Theta ...........    0.0013     0.0020 

   8   1.79400   -22.1578  -6.953e-005   2.507e-002 

First-order corrections to F and Theta ............   -0.0000    -0.0000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 1.54721e-011 

Summation of Vertical Forces: 3.45608e-011 

Summation of Moments: -3.82715e-009 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 1.60725e-011 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 1.794     Side Force Inclination: -22.16 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       144.51     318.35       406.6       406.6       214.4 

   2       156.80     310.84       572.9       572.9       279.3 

   3       178.81     298.35       788.7       788.7       363.6 

   4       204.68     285.20      1001.3      1001.3       446.6 

   5       228.65     274.41      1155.4      1155.4       506.7 

   6       253.16     264.89      1259.2      1259.2       547.2 

   7       274.59     257.44      1316.6      1316.6       569.6 

   8       287.96     253.34      1329.5      1329.5       574.7 

   9       299.36     250.15      1326.1      1326.1       573.3 

  10       319.34     245.36      1282.7      1282.7       556.4 

  11       347.79     239.63      1160.9      1160.9       508.9 

  12       372.02     235.87       991.8       991.8       442.8 

  13       385.19     234.25       872.0       872.0       396.1 

  14       393.18     233.48       734.9       734.9        92.2 

  15       398.56     233.00       713.3       709.5        89.0 

  16       401.87     232.75       708.3       685.9        86.1 

  17       405.34     232.50       704.7       664.1        83.3 

  18       408.72     232.29       717.4       664.4        83.4 

  19       418.68     231.81       855.8       855.8       346.6 

  20       431.94     231.37       843.2       843.2       341.5 

  21       440.34     231.24       776.4       776.4       314.4 

  22       445.22     231.24       747.3       747.3       302.6 

  23       455.79     231.44       534.8       534.8       216.6 

  24       464.20     231.64       326.8       326.8       132.4 

  25       467.16     231.77       161.5       161.5        65.4 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section A-A'\MSB Section A-A' - Seismic.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE ---------------  

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      147.55          804       320.86     0.324        -3.1      111.5 

   2      166.05         4222       312.31     0.376        53.8      364.2 

   3      191.57         9805       301.10     0.402       155.6      600.4 

   4      217.78        15416       290.58     0.418       262.4      766.3 

   5      239.52        19261       282.64     0.432       355.1      849.4 

   6      266.80        22403       273.68     0.452       483.3      879.0 

   7      282.38        23194       269.06     0.466       567.4      853.9 

   8      293.54        23279       265.98     0.479       635.0      814.2 

   9      305.19        22939       262.97     0.496       715.0      750.5 

  10      333.49        20361       256.64     0.558       975.3      473.7 

  11      362.09        15655       251.97     0.690      1446.7      -96.2 

  12      381.95        11608       250.35     0.906      2121.1     -885.9 

  13      388.44        10232       250.32     Above      2489.4    -1299.3 

  14      397.93        10995       246.08     0.957      2798.4    -1302.5 

  15      399.18        11084       245.54     0.947      2841.0    -1296.9 

  16      404.55        11447       243.26     0.856      2659.4     -963.7 

  17      406.12        11549       242.61     0.828      2589.5     -845.2 

  18      411.31        11873       240.48     0.673      1808.2      -35.1 

  19      426.04         8581       237.64     0.491       598.8      669.1 

  20      437.83         5699       235.79     0.452       375.4      677.1 

  21      442.86         4497       235.10     0.410       202.9      679.9 

  22      447.58         3372       234.60     0.379        97.8      609.2 

  23      464.00          374       232.69     0.436        88.2      198.7 

  24      464.40          327       232.72     0.474       113.2      155.7 

  25      469.93            0       231.89     0.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: B-B' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average FINAL

Fixed Grid Coordinates Circle Entrance

x y x y

600 600 435.2507 325.7232

800 600 Tangent

800 800

600 800 Search Grid Subdivisions

25 10

Crack Depth

5

Seismic Acceleration

0.13

Minimum Weight

5000

Results

x y 506.861

742.86 728.57

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface

Factor of Safety Errors

1.466

Radius

Circles Attempted Circles Completed

225 201

Circle Center
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 4 Surface 

   0 342.9925 

    

53.3791 340.9508 

    

103.5224 338.8839 

    

216.9023 334.482 

    

364.0891 328.5808 

    

435.2507 325.7232 

    

462.0904 323.8434 

    

795.7461 212.2843 

   

     2     2 Liner 

     

0 233.9687 

    

241.3595 233.9687 

     

255.373 234.532 

    

329.1175 233.9445 

    

358.7087 232.8241 

    

439.6647 233.2931 

    

636.9606 234.73 

    

736.2644 213.9188 

    

755.9227 213.778 

    

795.7461 212.2843 

     

798.737 211.2843 

    

801.7278 210.2843 

     3     3 Native Surface 

     

0 231.9687 

    

241.3595 231.9687 

     

255.373 232.532 

    

329.1175 231.9445 
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358.7087 230.8241 

    

439.6647 231.2931 

    

636.9606 232.73 

    

736.2644 211.9188 

    

755.9227 211.778 

    

801.7278 210.2843 

    

830.3544 210.7192 

    

842.2722 210.9911 

    

860.5027 210.9911 

    

866.5411 211.812 

     

886.081 218.0902 

    

904.7485 224.5428 

    

924.0266 230.9082 

    

958.7877 233.0943 

    

975.4239 234.0329 

    

998.3779 233.9295  

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

 2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

      

2000 450.2 

      

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           
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 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 

     

0 232.9687 

    

241.3595 232.9687 

     

255.373 233.532 

    

329.1175 232.9445 

    

358.7087 231.8241 

    

439.6647 232.2931 

    

636.9606 233.73 

    

736.2644 212.9188 

    

755.9227 212.778 

     

798.737 211.2843 

    

801.7278 210.2843 

 

ANAlysis/computation data follow 

     Circle Search 2 

        15    15 

     600.000000 600.000000 

     800.000000 600.000000 

     800.000000 800.000000   

     600.000000 800.000000 

                  25       10 

     Point 

   

  435.2507 325.7232 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 5 d 

 SEIsmic 

 0.13 

 Procedure 

 Corps of Engineers 

 0 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

  



Matanuska-Susinta, AK Landfill 
 
Cross-Section: B-B’ 
Case:  Seismic - Circular Failure  
Filename:  20221125 Section B-B’ Seismic - Circular_output (wilson).docx 
 
UTEXAS4 Output File 
Page 3 of 18 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

 

---------------------------------------------------------- 

----- Profile Line No. 1 - Material Type (Number): 1 ----- 

---------------------------------------------------------- 

Description: Cell 4 Surface 

 

Point        X           Y 

 

   1        0.00      342.99 

   2       53.38      340.95 

   3      103.52      338.88 

   4      216.90      334.48 

   5      364.09      328.58 

   6      435.25      325.72 

   7      462.09      323.84 

   8      795.75      212.28 

 

---------------------------------------------------------- 

----- Profile Line No. 2 - Material Type (Number): 2 ----- 

---------------------------------------------------------- 

Description: Liner 

 

Point        X           Y 

 

   1        0.00      233.97 

   2      241.36      233.97 

   3      255.37      234.53 

   4      329.12      233.94 

   5      358.71      232.82 

   6      439.66      233.29 

   7      636.96      234.73 

   8      736.26      213.92 

   9      755.92      213.78 

  10      795.75      212.28 

  11      798.74      211.28 

  12      801.73      210.28 

 

---------------------------------------------------------- 

----- Profile Line No. 3 - Material Type (Number): 3 ----- 

---------------------------------------------------------- 

Description: Native Surface 

 

Point        X           Y 

 

   1        0.00      231.97 

   2      241.36      231.97 
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   3      255.37      232.53 

   4      329.12      231.94 

   5      358.71      230.82 

   6      439.66      231.29 

   7      636.96      232.73 

   8      736.26      211.92 

   9      755.92      211.78 

  10      801.73      210.28 

  11      830.35      210.72 

  12      842.27      210.99 

  13      860.50      210.99 

  14      866.54      211.81 

  15      886.08      218.09 

  16      904.75      224.54 

  17      924.03      230.91 

  18      958.79      233.09 

  19      975.42      234.03 

  20      998.38      233.93 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 1 ------------------- 

------------------------------------------------------------------ 

Description: Cell 3 Waste 

 

Constant unit weight of soil (material): 50.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------ 

Description: Liner 

 

Constant unit weight of soil (material): 120.0 

 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

     Point     Normal Stress     Shear Stress 

 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 3 ------------------- 

------------------------------------------------------------------ 

Description: Natural Soil (GP Dense to Very Dense) 

 

Constant unit weight of soil (material): 130.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: B-B’ 
Case:  Seismic - Circular Failure  
Filename:  20221125 Section B-B’ Seismic - Circular_output (wilson).docx 
 
UTEXAS4 Output File 
Page 6 of 18 

 
 

 
Burns & McDonnell 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 1 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 1 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      210.00 

  2     1000.00      210.00 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 2 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 2 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      232.97 

  2      241.36      232.97 

  3      255.37      233.53 

  4      329.12      232.94 

  5      358.71      231.82 

  6      439.66      232.29 

  7      636.96      233.73 

  8      736.26      212.92 

  9      755.92      212.78 

 10      798.74      211.28 

 11      801.73      210.28 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

 

 

Search will be conducted using a fixed grid. 

Number of Points Across Grid: 15 

Number of Points Up Grid: 15 

 

Grid Corner 

   Number           X              Y 

 

     1           600.00         600.00 

     2           800.00         600.00 

     3           800.00         800.00 

     4           600.00         800.00 

 

----- Control Parameters for Finding "Critical" Radius ----- 

Initial number of subdivisions between maximum and minimum 

radius for finding a critical radius/radii: 25 

 

Minimum radius increment for terminating subdivision of radii: 10.000 

 

The following criteria will be used for determining 

the maximum and minimum radii: 

     Point circles pass through - X: 435.25     Y: 325.72 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

 

Depth of crack: 5.000 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 0.00 

 

-------------------------------------------------------------------------------- 

The following represent default values or values that were prevously defined: 

Subtended angle for slice subdivision: 3.00(degrees) 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Search will be continued after the initial mode to find a most critical circle. 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Radii for each grid point will be sorted in the order of increasing radius. 

Critical circles for grid points will be output in the order of increasing factor of safety. 

Standard sign convention used for direction of shear stress on shear surface. 
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Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

 

These slope geometry were generated from the Profile Lines. 

 

     Point       X           Y 

 

        1        0.00      342.99 

        2       53.38      340.95 

        3      103.52      338.88 

        4      216.90      334.48 

        5      241.36      333.50 

        6      255.37      332.94 

        7      329.12      329.98 

        8      358.71      328.80 

        9      364.09      328.58 

       10      435.25      325.72 

       11      439.66      325.41 

       12      462.09      323.84 

       13      636.96      265.37 

       14      736.26      232.17 

       15      755.92      225.60 

       16      795.75      212.28 

       17      798.74      211.28 

       18      801.73      210.28 

       19      830.35      210.72 

       20      842.27      210.99 

       21      860.50      210.99 

       22      866.54      211.81 

       23      886.08      218.09 

       24      904.75      224.54 

       25      924.03      230.91 

       26      958.79      233.09 

       27      975.42      234.03 

       28      998.38      233.93 
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Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 38 

************************************************* 

* FINAL SUMMARY OF COMPUTATIONS WITH FIXED-GRID * 

************************************************* 

 

 

Number of circles attempted: 225 

Number of circles for which F calculated: 201 

Circle with Lowest Factor of Safety: 

     X coordinate for center: 742.86 

     Y coordinate for center: 728.57 

     Radius of circle: 506.861 

Factor of safety: 1.466 

Side force inclination: -0.00 

Time Required for Computations: 1.0 seconds 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        442.61    320.21 

   1    452.35    313.39        10843    1       100.0    35.00         0.0 

        462.09    306.58 

   2    473.33    299.52        23107    1       100.0    35.00         0.0 

        484.56    292.46 

   3    496.15    286.00        30657    1       100.0    35.00         0.0 

        507.74    279.54 

   4    519.65    273.70        36808    1       100.0    35.00         0.0 

        531.56    267.85 

   5    543.76    262.64        41358    1       100.0    35.00         0.0 

        555.96    257.42 

   6    568.42    252.86        44141    1       100.0    35.00         0.0 

        580.88    248.29 

   7    593.56    244.38        45020    1       100.0    35.00         0.0 

        606.24    240.47 

   8    617.60    237.57        38955    1       100.0    35.00         0.0 

        628.96    234.67 

   9    631.11    234.19         7253    2   NONLINEAR ENVELOPE         0.0 

        633.25    233.70 

  10    635.11    233.30         6433    2   NONLINEAR ENVELOPE        26.0 

        636.96    232.90 

  11    650.00    230.46        42645    2   NONLINEAR ENVELOPE        33.2 

        663.05    228.03 

  12    665.16    227.71         6297    2   NONLINEAR ENVELOPE         7.2 

        667.27    227.38 

  13    674.15    226.44        18701    2   NONLINEAR ENVELOPE         0.0 

        681.02    225.50 

  14    694.23    224.22        29061    1       100.0    35.00         0.0 

        707.44    222.95 

  15    720.69    222.37        19897    1       100.0    35.00         0.0 

        733.95    221.79 

  16    735.11    221.77         1251    1       100.0    35.00         0.0 

        736.26    221.75 

  17    739.56    221.73         3078    1       100.0    35.00         0.0 

        742.86    221.71 

  18    749.39    221.79         3913    1       100.0    35.00         0.0 

        755.92    221.88 

  19    760.95    222.06          935    1       100.0    35.00         0.0 

        765.98    222.24 
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No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

 

   1    452.35       1410     318.96           0          0    452.35   324.53 

   2    473.33       3004     309.80           0          0    473.33   320.09 

   3    496.15       3985     299.23           0          0    496.15   312.46 

   4    519.65       4785     289.15           0          0    519.65   304.60 

   5    543.76       5377     279.59           0          0    543.76   296.54 

   6    568.42       5738     270.57           0          0    568.42   288.29 

   7    593.56       5853     262.13           0          0    593.56   279.89 

   8    617.60       5064     254.71           0          0    617.60   271.85 

   9    631.11        943     250.42           0          0    631.11   267.33 

  10    635.11        836     248.75           0          0    635.11   266.00 

  11    650.00       5544     244.79           0          0    650.00   261.01 

  12    665.16        819     241.12           0          0    665.16   255.95 

  13    674.15       2431     239.35           0          0    674.15   252.94 

  14    694.23       3778     235.22           0          0    694.23   246.23 

  15    720.69       2587     229.87           0          0    720.69   237.38 

  16    735.11        163     227.17           0          0    735.11   232.56 

  17    739.56        400     226.40           0          0    739.56   231.07 

  18    749.39        509     224.79           0          0    749.39   227.78 

  19    760.95        122     222.99           0          0    760.95   223.92 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  4 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            8.845e+004    -2.924 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            7.056e+004    -1.666 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            4.464e+004    -0.703 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            3.681e+003    -0.035 

 

     5           1.46518           -7.619e+001     0.001 

 

     6           1.46588           -3.132e-002     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

 

Summation of Horizontal Forces: 2.76401e-011 

 

Summation of Vertical Forces: 2.87628e-011 

 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 3.37958e-002 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 1.466     Side Force Inclination:  -0.00 

 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                 Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

 

   1       452.35     313.39       381.4       381.4       250.4 

   2       473.33     299.52       758.0       758.0       430.3 

   3       496.15     286.00      1014.5      1014.5       552.8 

   4       519.65     273.70      1224.6      1224.6       653.2 

   5       543.76     262.64      1383.4      1383.4       729.0 

   6       568.42     252.86      1486.4      1486.4       778.2 

   7       593.56     244.38      1529.1      1529.1       798.6 

   8       617.60     237.57      1512.2      1512.2       790.5 

   9       631.11     234.19      1635.5      1635.5       251.1 

  10       635.11     233.30      1678.8      1652.7       253.8 

  11       650.00     230.46      1590.2      1556.9       239.1 

  12       665.16     227.71      1455.6      1448.4       222.4 

  13       674.15     226.44      1332.2      1332.2       204.6 

  14       694.23     224.22      1045.5      1045.5       567.6 

  15       720.69     222.37       732.2       732.2       418.0 

  16       735.11     221.77       534.5       534.5       323.5 

  17       739.56     221.73       465.0       465.0       290.4 

  18       749.39     221.79       302.2       302.2       212.6 

  19       760.95     222.06        97.1        97.1       114.6 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

 

                    Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

 

   1      462.09         1730       -0.00              1730            -0 

   2      484.56         5765       -0.00              5765            -0 

   3      507.74        10046       -0.00             10046            -0 

   4      531.56        13585       -0.00             13585            -0 

   5      555.96        15597       -0.00             15597            -0 

   6      580.88        15526       -0.00             15526            -0 

   7      606.24        13083       -0.00             13083            -0 

   8      628.96         8947       -0.00              8947            -0 

   9      633.25        10398       -0.00             10398            -0 

  10      636.96        11647       -0.00             11647            -0 

  11      663.05        18687       -0.00             18687            -0 

  12      667.27        19520       -0.00             19520            -0 

  13      681.02        21645       -0.00             21645            -0 

  14      707.44        13092       -0.00             13092            -0 

  15      733.95         5448       -0.00              5448            -0 

  16      736.26         4879       -0.00              4879            -0 

  17      742.86         3385       -0.00              3385            -0 

  18      755.92         1066       -0.00              1066            -0 

  19      765.98           -0       -0.00                -0             0 

 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: C-C' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average FINAL

Fixed Grid Coordinates Circle Entrance

x y x y

700 600 875.9111 195.1749

900 600 Tangent

900 800

700 800 Search Grid Subdivisions

25 10

Crack Depth

5

Seismic Acceleration

0.13

Minimum Weight

5000

Results

x y 520.162

842.86 714.29225 225

Factor of Safety Errors

1.601

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface

Circle Center Radius

Circles Attempted Circles Completed
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

   0 328.8926 

    

71.051 326.0616 

    

188.5248 321.3252 

    

296.7885 317.0329 

    

337.8051 317.0858 

    

486.3848 316.9548 

    

523.8643 312.6729 

    

869.918712 197.1749 

   

     2     2 Liner 

     

0 232.1147 

     

82.3776 229.8661 

    

149.6914 230.9902 

    

353.4471 233.6161 

    

462.8547 235.1779 

    

602.9616 199.777 

    

640.4418 197.3469 

    

648.5372 197.872 

    

738.6968 194.1687 

    

796.7718 193.9902 

    

869.918712 197.1749 

    

875.9111 195.1749 

     3     3 Native Surface 

     

0 230.1147 

     

82.3776 227.8661 

    

149.6914 228.9902 

    

353.4471 231.6161 
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462.8547 233.1779 

    

602.9616 197.777 

    

640.4418 195.3469 

    

648.5372 195.872 

    

738.6968 192.1687 

    

796.7718 191.9902 

    

875.9111 195.1749 

     

1500 195.2685 

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

      

2000 450.2 

      

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 

     2     62.40 Piezometric line 2 

     

0 231.1147 

     

82.3776 228.8661 

    

149.6914 229.9902 

    

353.4471 232.6161 

    

462.8547 234.1779 
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602.9616 198.777 

    

640.4418 196.3469 

    

648.5372 196.872 

    

738.6968 193.1687 

    

796.7718 192.9902 

    

872.914906 196.1749 

    

875.9111 195.1749 

 

ANAlysis/computation data follow 

     Circle Search 2 

        15    15 

     700.000000 600.000000 

     900.000000 600.000000 

     900.000000 800.000000 

     700.000000 800.000000 

                  25       10 

     Point 

   

  875.9111 195.1749 

     MINimum weight follows: 

          5000   

ITEration limit follows: 

          100 

 crack 

 3 d 

 SEIsmic 

 0.13 

 Procedure 

 Corps of Engineers 

 0 

GRAphics output file 

COMpute 

 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic - Circular Failure  
Filename:  20221125 Section C-C’ Seismic - Circular_output (wilson).docx 
 
UTEXAS4 Output File 
Page 1 of 17 

 
 

 
Burns & McDonnell 

TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

 

---------------------------------------------------------- 

----- Profile Line No. 1 - Material Type (Number): 1 ----- 

---------------------------------------------------------- 

Description: Cell 5 Surface 

 

Point        X           Y 

 

   1        0.00      328.89 

   2       71.05      326.06 

   3      188.52      321.33 

   4      296.79      317.03 

   5      337.81      317.09 

   6      486.38      316.95 

   7      523.86      312.67 

   8      869.92      197.17 

 

---------------------------------------------------------- 

----- Profile Line No. 2 - Material Type (Number): 2 ----- 

---------------------------------------------------------- 

Description: Liner 

 

Point        X           Y 

 

   1        0.00      232.11 

   2       82.38      229.87 

   3      149.69      230.99 

   4      353.45      233.62 

   5      462.85      235.18 

   6      602.96      199.78 

   7      640.44      197.35 

   8      648.54      197.87 

   9      738.70      194.17 

  10      796.77      193.99 

  11      869.92      197.17 

  12      875.91      195.17 

 

---------------------------------------------------------- 

----- Profile Line No. 3 - Material Type (Number): 3 ----- 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic - Circular Failure  
Filename:  20221125 Section C-C’ Seismic - Circular_output (wilson).docx 
 
UTEXAS4 Output File 
Page 3 of 17 

 
 

 
Burns & McDonnell 

---------------------------------------------------------- 

Description: Native Surface 

 

Point        X           Y 

 

   1        0.00      230.11 

   2       82.38      227.87 

   3      149.69      228.99 

   4      353.45      231.62 

   5      462.85      233.18 

   6      602.96      197.78 

   7      640.44      195.35 

   8      648.54      195.87 

   9      738.70      192.17 

  10      796.77      191.99 

  11      875.91      195.17 

  12     1500.00      195.27 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 1 ------------------- 

------------------------------------------------------------------ 

Description: Cell 3 Waste 

 

Constant unit weight of soil (material): 50.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------ 

Description: Liner 

 

Constant unit weight of soil (material): 120.0 

 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

     Point     Normal Stress     Shear Stress 

 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 3 ------------------- 

------------------------------------------------------------------ 

Description: Natural Soil (GP Dense to Very Dense) 
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Constant unit weight of soil (material): 130.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 1 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 1 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      190.00 

  2     1500.00      190.00 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 2 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 2 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      231.11 

  2       82.38      228.87 

  3      149.69      229.99 

  4      353.45      232.62 

  5      462.85      234.18 

  6      602.96      198.78 

  7      640.44      196.35 

  8      648.54      196.87 

  9      738.70      193.17 

 10      796.77      192.99 

 11      872.91      196.17 

 12      875.91      195.17 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

 

 

Search will be conducted using a fixed grid. 

Number of Points Across Grid: 15 

Number of Points Up Grid: 15 

 

Grid Corner 

   Number           X              Y 

 

     1           700.00         600.00 

     2           900.00         600.00 

     3           900.00         800.00 

     4           700.00         800.00 

 

----- Control Parameters for Finding "Critical" Radius ----- 

Initial number of subdivisions between maximum and minimum 

radius for finding a critical radius/radii: 25 

 

Minimum radius increment for terminating subdivision of radii: 10.000 

 

The following criteria will be used for determining 

the maximum and minimum radii: 

     Point circles pass through - X: 875.91     Y: 195.17 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

 

Depth of crack: 3.000 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 0.00 

 

-------------------------------------------------------------------------------- 

The following represent default values or values that were prevously defined: 

Subtended angle for slice subdivision: 3.00(degrees) 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 
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Search will be continued after the initial mode to find a most critical circle. 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Radii for each grid point will be sorted in the order of increasing radius. 

Critical circles for grid points will be output in the order of increasing factor of safety. 

Standard sign convention used for direction of shear stress on shear surface. 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

 

These slope geometry were generated from the Profile Lines. 

 

     Point       X           Y 

 

        1        0.00      328.89 

        2       71.05      326.06 

        3       82.38      325.60 

        4      149.69      322.89 

        5      188.52      321.33 

        6      296.79      317.03 

        7      337.81      317.09 

        8      353.45      317.07 

        9      462.85      316.98 

       10      486.38      316.95 

       11      523.86      312.67 

       12      602.96      286.27 

       13      640.44      273.76 

       14      648.54      271.06 

       15      738.70      240.97 

       16      796.77      221.59 

       17      869.92      197.17 

       18      875.91      195.17 

       19     1500.00      195.27 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 38 

************************************************* 

* FINAL SUMMARY OF COMPUTATIONS WITH FIXED-GRID * 

************************************************* 

 

 

Number of circles attempted: 225 

Number of circles for which F calculated: 225 

Circle with Lowest Factor of Safety: 

     X coordinate for center: 842.86 

     Y coordinate for center: 714.29 

     Radius of circle: 520.162 

Factor of safety: 1.601 

Side force inclination: -0.00 

Time Required for Computations: 0.0 seconds 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        514.67    310.72 

   1    519.27    307.07         2816    1       100.0    35.00         0.0 

        523.86    303.42 

   2    534.83    295.35        14984    1       100.0    35.00         0.0 

        545.80    287.29 

   3    557.18    279.81        24742    1       100.0    35.00         0.0 

        568.56    272.33 

   4    580.31    265.45        33359    1       100.0    35.00         0.0 

        592.07    258.58 

   5    597.51    255.66        17669    1       100.0    35.00         0.0 

        602.96    252.75 

   6    615.20    246.78        43340    1       100.0    35.00         0.0 

        627.45    240.82 

   7    633.94    237.97        24667    1       100.0    35.00         0.0 

        640.44    235.12 

   8    644.49    233.45        15770    1       100.0    35.00         0.0 

        648.54    231.78 

   9    661.30    227.03        50750    1       100.0    35.00         0.0 

        674.06    222.27 

  10    687.05    218.19        51982    1       100.0    35.00         0.0 

        700.04    214.11 

  11    713.22    210.72        51101    1       100.0    35.00         0.0 

        726.41    207.33 

  12    732.55    205.99        22749    1       100.0    35.00         0.0 

        738.70    204.66 

  13    752.10    202.28        45871    1       100.0    35.00         0.0 

        765.51    199.91 

  14    779.02    198.23        39562    1       100.0    35.00         0.0 

        792.54    196.56 

  15    794.65    196.37         5489    1       100.0    35.00         0.0 

        796.77    196.17 

  16    806.33    195.50        21898    1       100.0    35.00         0.0 
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        815.90    194.82 

  17    822.23    194.57        12200    2   NONLINEAR ENVELOPE         0.0 

        828.57    194.32 

  18    835.71    194.22        11733    2   NONLINEAR ENVELOPE        24.8 

        842.86    194.12 

  19    847.24    194.16         5882    2   NONLINEAR ENVELOPE        58.7 

        851.62    194.20 

  20    860.77    194.51         8138    3         0.0    36.00         0.0 

        869.92    194.83 

  21    871.42    194.91          637    3         0.0    36.00         0.0 

        872.91    194.99 

  22    874.41    195.08          213    3         0.0    36.00         0.0 

        875.91    195.17 

 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

 

   1    519.27        366     310.13           0          0    519.27   313.20 

   2    534.83       1948     302.18           0          0    534.83   309.01 

   3    557.18       3217     290.68           0          0    557.18   301.55 

   4    580.31       4337     279.64           0          0    580.31   293.83 

   5    597.51       2297     271.88           0          0    597.51   288.09 

   6    615.20       5634     264.49           0          0    615.20   282.19 

   7    633.94       3207     256.95           0          0    633.94   275.93 

   8    644.49       2050     252.93           0          0    644.49   272.41 

   9    661.30       6597     246.92           0          0    661.30   266.80 

  10    687.05       6758     238.20           0          0    687.05   258.21 

  11    713.22       6643     230.10           0          0    713.22   249.47 

  12    732.55       2957     224.51           0          0    732.55   243.02 

  13    752.10       5963     219.39           0          0    752.10   236.50 

  14    779.02       5143     212.87           0          0    779.02   227.51 

  15    794.65        714     209.33           0          0    794.65   222.29 

  16    806.33       2847     206.95           0          0    806.33   218.40 

  17    822.23       1586     203.49           0          0    822.23   213.09 

  18    835.71       1525     200.60           0          0    835.71   208.59 

  19    847.24        765     198.55           0          0    847.24   204.74 

  20    860.77       1058     196.75           0          0    860.77   200.23 

  21    871.42         83     195.79           0          0    871.42   196.67 

  22    874.41         28     195.38           0          0    874.41   195.67 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  5 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            9.987e+004    -2.466 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            7.592e+004    -1.340 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            4.126e+004    -0.486 

 

     4           1.51359           -1.151e+004     0.083 

 

     5           1.59653           -5.241e+002     0.004 

 

     6           1.60067           -1.188e+000     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

 

Summation of Horizontal Forces: 2.48264e-011 

 

Summation of Vertical Forces: 5.36886e-011 

 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 1.27249e+000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 1.601     Side Force Inclination:  -0.00 

 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                 Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

 

   1       519.27     307.07       190.5       190.5       145.8 

   2       534.83     295.35       482.0       482.0       273.3 

   3       557.18     279.81       812.6       812.6       417.9 

   4       580.31     265.45      1100.9      1100.9       544.1 

   5       597.51     255.66      1287.0      1287.0       625.5 

   6       615.20     246.78      1434.2      1434.2       689.9 

   7       633.94     237.97      1569.5      1569.5       749.0 

   8       644.49     233.45      1628.4      1628.4       774.8 

   9       661.30     227.03      1690.0      1690.0       801.8 

  10       687.05     218.19      1741.8      1741.8       824.4 

  11       713.22     210.72      1727.1      1727.1       818.0 

  12       732.55     205.99      1678.6      1678.6       796.8 

  13       752.10     202.28      1577.3      1577.3       752.5 

  14       779.02     198.23      1381.4      1381.4       666.7 

  15       794.65     196.37      1240.1      1240.1       605.0 

  16       806.33     195.50      1106.6      1106.6       546.5 

  17       822.23     194.57       957.5       957.5       134.7 

  18       835.71     194.22       819.4       794.7       111.8 

  19       847.24     194.16       671.8       613.1        86.2 

  20       860.77     194.51       451.8       451.8       205.1 

  21       871.42     194.91       218.0       218.0        99.0 

  22       874.41     195.08        73.3        73.3        33.3 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

 

                    Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

 

   1      523.86          417       -0.00               417            -0 

   2      545.80         4144       -0.00              4144            -0 

   3      568.56        10008       -0.00             10008            -0 

   4      592.07        16693       -0.00             16693            -0 

   5      602.96        19677       -0.00             19677            -0 

   6      627.45        25520       -0.00             25520            -0 

   7      640.44        27938       -0.00             27938            -0 

   8      648.54        29155       -0.00             29155            -0 

   9      674.06        31362       -0.00             31362            -0 

  10      700.04        30914       -0.00             30914            -0 

  11      726.41        27710       -0.00             27710            -0 

  12      738.70        25353       -0.00             25353            -0 

  13      765.51        18637       -0.00             18637            -0 

  14      792.54        10378       -0.00             10378            -0 

  15      796.77         9019       -0.00              9019            -0 

  16      815.90         2903       -0.00              2903            -0 

  17      828.57         3265       -0.00              3265            -0 

  18      842.86         3354       -0.00              3354            -0 

  19      851.62         3313       -0.00              3313            -0 

  20      869.92          334       -0.00               334            -0 

  21      872.91           84       -0.00                84            -0 

  22      875.91           -1       -0.00                -1             0 

 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: D-D' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average FINAL

Fixed Grid Coordinates Circle Entrance

x y x y

700 500 462.9 332.9

900 500 Tangent

900 700

700 700 Search Grid Subdivisions

25 10

Crack Depth

10

Seismic Acceleration

0.13

Minimum Weight

5000

Results

x y 520.162

842.86 714.29225 225

Factor of Safety Errors

1.5

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface

Circle Center Radius

Circles Attempted Circles Completed
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

     

0 333.4446 

     

70.2135 332.8662 

    

462.9171 332.8662 

    

859.9918497 200.6787 

   

     2     2 Liner 

     

0 225.941 

     

60.295 222.8622 

     

96.3755 221.4547 

     

222.67 219.9925 

     

229.574 218.9521 

    

238.2127 218.2238 

    

281.1197 216.7649 

    

317.0974 215.141 

    

353.4706 213.1896 

     

385.299 212.1641 

    

399.5351 213.1354 

    

414.0331 211.9903 

    

429.8377 214.4455 

    

446.6344 217.3867 

    

474.0832 208.2405 

    

531.0248 200.0882 

    

582.5672 200.0792 

    

609.5593 201.0805 

    

658.2285 200.9409 

    

730.2071 198.071 
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806.2818 199.0468 

    

859.9918497 200.6787 

    

862.9957248 199.6787 

    

865.9996 198.6787 

     3     3 Native Surface 

     

0 223.941 

     

60.295 220.8622 

     

96.3755 219.4547 

     

222.67 217.9925 

     

229.574 216.9521 

    

238.2127 216.2238 

    

281.1197 214.7649 

    

317.0974 213.141 

    

353.4706 211.1896 

     

385.299 210.1641 

    

399.5351 211.1354 

    

414.0331 209.9903  

 

429.8377 212.4455 

    

446.6344 215.3867 

    

474.0832 206.2405 

    

531.0248 198.0882 

    

582.5672 198.0792 

    

609.5593 199.0805 

    

658.2285 198.9409 

    

730.2071 196.071 

    

806.2818 197.0468 

    

865.9996 198.6787 

     

1500 199.105 
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MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

 2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

      

2000 450.2 

      

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 

     2     62.40 Piezometric line 2 

     

0 224.941 

     

60.295 221.8622 

     

96.3755 220.4547 

     

222.67 218.9925 

     

229.574 217.9521 

    

238.2127 217.2238 

    

281.1197 215.7649 

    

317.0974 214.141 

    

353.4706 212.1896 

     

385.299 211.1641 

    

399.5351 212.1354 

    

414.0331 210.9903 

    

429.8377 213.4455 
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446.6344 216.3867 

    

474.0832 207.2405 

    

531.0248 199.0882 

    

582.5672 199.0792 

    

609.5593 200.0805 

    

658.2285 199.9409 

    

730.2071 197.071 

    

806.2818 198.0468 

    

862.9957248 199.6787 

    

865.9996 198.6787 

 

ANAlysis/computation data follow 

     Circle Search 2 

        15    15 

     700.000000 500.000000 

     900.000000 500.000000 

     900.000000 700.000000 

     700.000000 700.000000 

                  25       10 

     Point 

   

  462.9171 332.8662 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 10 d 

 SEIsmic 

 0.13 

 Procedure 

 Corps of Engineers 

 22 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

 

---------------------------------------------------------- 

----- Profile Line No. 1 - Material Type (Number): 1 ----- 

---------------------------------------------------------- 

Description: Cell 5 Surface 

 

Point        X           Y 

 

   1        0.00      333.44 

   2       70.21      332.87 

   3      462.92      332.87 

   4      859.99      200.68 

 

---------------------------------------------------------- 

----- Profile Line No. 2 - Material Type (Number): 2 ----- 

---------------------------------------------------------- 

Description: Liner 

 

Point        X           Y 

 

   1        0.00      225.94 

   2       60.30      222.86 

   3       96.38      221.45 

   4      222.67      219.99 

   5      229.57      218.95 

   6      238.21      218.22 

   7      281.12      216.76 

   8      317.10      215.14 

   9      353.47      213.19 

  10      385.30      212.16 

  11      399.54      213.14 

  12      414.03      211.99 

  13      429.84      214.45 

  14      446.63      217.39 

  15      474.08      208.24 

  16      531.02      200.09 

  17      582.57      200.08 

  18      609.56      201.08 

  19      658.23      200.94 
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  20      730.21      198.07 

  21      806.28      199.05 

  22      859.99      200.68 

  23      863.00      199.68 

  24      866.00      198.68 

 

---------------------------------------------------------- 

----- Profile Line No. 3 - Material Type (Number): 3 ----- 

---------------------------------------------------------- 

Description: Native Surface 

 

Point        X           Y 

 

   1        0.00      223.94 

   2       60.30      220.86 

   3       96.38      219.45 

   4      222.67      217.99 

   5      229.57      216.95 

   6      238.21      216.22 

   7      281.12      214.76 

   8      317.10      213.14 

   9      353.47      211.19 

  10      385.30      210.16 

  11      399.54      211.14 

  12      414.03      209.99 

  13      429.84      212.45 

  14      446.63      215.39 

  15      474.08      206.24 

  16      531.02      198.09 

  17      582.57      198.08 

  18      609.56      199.08 

  19      658.23      198.94 

  20      730.21      196.07 

  21      806.28      197.05 

  22      866.00      198.68 

  23     1500.00      199.10 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 1 ------------------- 

------------------------------------------------------------------ 

Description: Cell 3 Waste 

 

Constant unit weight of soil (material): 50.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------ 

Description: Liner 

 

Constant unit weight of soil (material): 120.0 

 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

     Point     Normal Stress     Shear Stress 

 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 3 ------------------- 

------------------------------------------------------------------ 

Description: Natural Soil (GP Dense to Very Dense) 
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Constant unit weight of soil (material): 130.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 1 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 1 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      190.00 

  2     1500.00      190.00 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 2 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 2 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      224.94 

  2       60.30      221.86 

  3       96.38      220.45 

  4      222.67      218.99 

  5      229.57      217.95 

  6      238.21      217.22 

  7      281.12      215.76 

  8      317.10      214.14 

  9      353.47      212.19 

 10      385.30      211.16 

 11      399.54      212.14 

 12      414.03      210.99 

 13      429.84      213.45 

 14      446.63      216.39 

 15      474.08      207.24 

 16      531.02      199.09 

 17      582.57      199.08 

 18      609.56      200.08 

 19      658.23      199.94 
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 20      730.21      197.07 

 21      806.28      198.05 

 22      863.00      199.68 

 23      866.00      198.68 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

 

 

Search will be conducted using a fixed grid. 

Number of Points Across Grid: 15 

Number of Points Up Grid: 15 

 

Grid Corner 

   Number           X              Y 

 

     1           700.00         500.00 

     2           900.00         500.00 

     3           900.00         700.00 

     4           700.00         700.00 

 

----- Control Parameters for Finding "Critical" Radius ----- 

Initial number of subdivisions between maximum and minimum 

radius for finding a critical radius/radii: 25 

 

Minimum radius increment for terminating subdivision of radii: 10.000 

 

The following criteria will be used for determining 

the maximum and minimum radii: 

     Point circles pass through - X: 462.92     Y: 332.87 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

 

Depth of crack: 10.000 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 22.00 

 

-------------------------------------------------------------------------------- 

The following represent default values or values that were prevously defined: 

Subtended angle for slice subdivision: 3.00(degrees) 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 
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Search will be continued after the initial mode to find a most critical circle. 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Radii for each grid point will be sorted in the order of increasing radius. 

Critical circles for grid points will be output in the order of increasing factor of safety. 

Standard sign convention used for direction of shear stress on shear surface. 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

 

These slope geometry were generated from the Profile Lines. 

 

     Point       X           Y 

 

        1        0.00      333.44 

        2       60.30      332.95 

        3       70.21      332.87 

        4       96.38      332.87 

        5      222.67      332.87 

        6      229.57      332.87 

        7      238.21      332.87 

        8      281.12      332.87 

        9      317.10      332.87 

       10      353.47      332.87 

       11      385.30      332.87 

       12      399.54      332.87 

       13      414.03      332.87 

       14      429.84      332.87 

       15      446.63      332.87 

       16      462.92      332.87 

       17      474.08      329.15 

       18      531.02      310.19 

       19      582.57      293.03 

       20      609.56      284.05 

       21      658.23      267.85 

       22      730.21      243.88 

       23      806.28      218.56 

       24      859.99      200.68 

       25      863.00      199.68 

       26      866.00      198.68 

       27     1500.00      199.10 

 

 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 38 

************************************************* 

* FINAL SUMMARY OF COMPUTATIONS WITH FIXED-GRID * 

************************************************* 

 

 

Number of circles attempted: 225 

Number of circles for which F calculated: 225 

Circle with Lowest Factor of Safety: 

     X coordinate for center: 771.43 

     Y coordinate for center: 614.29 

     Radius of circle: 417.584 

Factor of safety: 1.500 

Side force inclination: -22.00 

Time Required for Computations: 1.0 seconds 

  



Matanuska-Susinta, AK Landfill 
 
Cross-Section: D-D’ 
Case:  Seismic - Circular Failure  
Filename:  20221125 Section D-D’ Seismic - Circular_output (wilson).docx 
 
UTEXAS4 Output File 
Page 17 of 24 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        476.98    318.18 

   1    484.93    310.68        11810    1       100.0    35.00         0.0 

        492.88    303.18 

   2    501.21    296.10        20008    1       100.0    35.00         0.0 

        509.54    289.03 

   3    518.23    282.40        27856    1       100.0    35.00         0.0 

        526.92    275.77 

   4    528.97    274.31         7497    1       100.0    35.00         0.0 

        531.02    272.84 

   5    540.12    266.79        36741    1       100.0    35.00         0.0 

        549.22    260.73 

   6    558.63    255.16        43114    1       100.0    35.00         0.0 

        568.03    249.59 

   7    575.30    245.72        36145    1       100.0    35.00         0.0 

        582.57    241.85 

   8    592.44    237.16        51927    1       100.0    35.00         0.0 

        602.32    232.48 

   9    605.94    230.91        19675    1       100.0    35.00         0.0 

        609.56    229.35 

  10    619.74    225.38        56296    1       100.0    35.00         0.0 

        629.93    221.41 

  11    640.30    217.97        57949    1       100.0    35.00         0.0 

        650.68    214.54 

  12    654.46    213.44        21001    1       100.0    35.00         0.0 

        658.23    212.34 

  13    668.82    209.65        57925    1       100.0    35.00         0.0 

        679.42    206.96 

  14    690.14    204.84        56168    1       100.0    35.00         0.0 

        700.86    202.71 

  15    711.68    201.14        52912    1       100.0    35.00         0.0 

        722.50    199.58 

  16    726.35    199.16        17728    1       100.0    35.00         0.0 
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        730.21    198.74 

  17    733.42    198.45        14270    1       100.0    35.00         0.0 

        736.64    198.15 

  18    742.76    197.73        26134    2   NONLINEAR ENVELOPE         0.0 

        748.89    197.31 

  19    759.82    197.01        42662    2   NONLINEAR ENVELOPE        27.7 

        770.74    196.70 

  20    771.09    196.70         1243    2   NONLINEAR ENVELOPE        55.7 

        771.43    196.70 

  21    782.36    196.99        34955    2   NONLINEAR ENVELOPE        46.9 

        793.28    197.27 

  22    798.97    197.65        14311    2   NONLINEAR ENVELOPE        18.9 

        804.66    198.03 

  23    805.47    198.09         1793    2   NONLINEAR ENVELOPE         0.0 

        806.28    198.16 

  24    812.72    198.80        11737    2   NONLINEAR ENVELOPE         0.0 

        819.15    199.44 

  25    829.97    200.97        10499    1       100.0    35.00         0.0 

        840.80    202.50 

  26    845.25    203.30         1016    1       100.0    35.00         0.0 

        849.70    204.10 

 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

 

   1    484.93       1535     318.11           0          0    484.93   325.54 

   2    501.21       2601     308.11           0          0    501.21   320.12 

   3    518.23       3621     298.42           0          0    518.23   314.45 

   4    528.97        975     292.59           0          0    528.97   310.88 

   5    540.12       4776     286.98           0          0    540.12   307.16 

   6    558.63       5605     278.08           0          0    558.63   301.00 

   7    575.30       4699     270.59           0          0    575.30   295.45 

   8    592.44       6750     263.46           0          0    592.44   289.75 

   9    605.94       2558     258.08           0          0    605.94   285.25 

  10    619.74       7318     253.02           0          0    619.74   280.66 

  11    640.30       7533     245.89           0          0    640.30   273.81 

  12    654.46       2730     241.27           0          0    654.46   269.10 

  13    668.82       7530     236.99           0          0    668.82   264.32 

  14    690.14       7302     231.03           0          0    690.14   257.22 

  15    711.68       6879     225.60           0          0    711.68   250.05 

  16    726.35       2305     222.16           0          0    726.35   245.17 

  17    733.42       1855     220.63           0          0    733.42   242.81 

  18    742.76       3397     218.38           0          0    742.76   239.70 

  19    759.82       5546     214.60           0          0    759.82   234.03 

  20    771.09        162     212.33           0          0    771.09   230.28 

  21    782.36       4544     210.69           0          0    782.36   226.52 

  22    798.97       1860     208.52           0          0    798.97   220.99 

  23    805.47        233     207.87           0          0    805.47   218.83 

  24    812.72       1526     207.31           0          0    812.72   216.42 

  25    829.97       1365     205.82           0          0    829.97   210.67 

  26    845.25        132     204.44           0          0    845.25   205.59 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Trial No. 1 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  7 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            1.547e+005    -3.049 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            1.241e+005    -1.690 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            7.801e+004    -0.673 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000           -4.262e+001     0.000 

 

     5           1.50020           -6.015e-003     0.000 

 

After trial 1 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:      0.000 (percent) 

Strengths from nonlinear envelope have converged. 

Final computations will be performed next. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  7 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            1.547e+005    -3.049 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            1.241e+005    -1.690 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            7.801e+004    -0.673 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000           -4.262e+001     0.000 

 

     5           1.50020           -6.015e-003     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

 

Summation of Horizontal Forces: 7.05143e-011 

 

Summation of Vertical Forces: 9.53833e-011 

 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 5.67222e-003 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 1.500     Side Force Inclination: -22.00 

 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                 Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

 

   1       484.93     310.68       408.9       408.9       257.5 

   2       501.21     296.10       714.4       714.4       400.1 

   3       518.23     282.40      1012.7      1012.7       539.3 

   4       528.97     274.31      1195.1      1195.1       624.4 

   5       540.12     266.79      1362.5      1362.5       702.6 

   6       558.63     255.16      1626.7      1626.7       825.9 

   7       575.30     245.72      1841.6      1841.6       926.2 

   8       592.44     237.16      2030.2      2030.2      1014.2 

   9       605.94     230.91      2166.6      2166.6      1077.9 

  10       619.74     225.38      2275.9      2275.9      1128.9 

  11       640.30     217.97      2410.3      2410.3      1191.7 

  12       654.46     213.44      2481.8      2481.8      1225.0 

  13       668.82     209.65      2518.7      2518.7      1242.2 

  14       690.14     204.84      2535.3      2535.3      1250.0 

  15       711.68     201.14      2490.3      2490.3      1229.0 

  16       726.35     199.16      2427.5      2427.5      1199.7 

  17       733.42     198.45      2382.3      2382.3      1178.6 

  18       742.76     197.73      2066.2      2066.2       304.7 

  19       759.82     197.01      1935.6      1907.8       286.3 

  20       771.09     196.70      1822.4      1766.6       265.1 

  21       782.36     196.99      1635.3      1588.3       238.3 

  22       798.97     197.65      1319.2      1300.3       195.1 

  23       805.47     198.09      1168.8      1168.8       175.4 

  24       812.72     198.80       977.1       977.1       146.6 

  25       829.97     200.97       720.7       720.7       403.1 

  26       845.25     203.30       224.5       224.5       171.4 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

 

                    Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

 

   1      492.88         3857      -22.00              3576         -1445 

   2      509.54        10375      -22.00              9620         -3887 

   3      526.92        18654      -22.00             17296         -6988 

   4      531.02        20713      -22.00             19205         -7759 

   5      549.22        29875      -22.00             27700        -11191 

   6      568.03        38719      -22.00             35900        -14504 

   7      582.57        44630      -22.00             41380        -16719 

   8      602.32        50831      -22.00             47130        -19042 

   9      609.56        52476      -22.00             48655        -19658 

  10      629.93        55069      -22.00             51059        -20629 

  11      650.68        54370      -22.00             50411        -20368 

  12      658.23        53239      -22.00             49363        -19944 

  13      679.42        47566      -22.00             44102        -17819 

  14      700.86        38173      -22.00             35393        -14300 

  15      722.50        25316      -22.00             23472         -9483 

  16      730.21        20021      -22.00             18563         -7500 

  17      736.64        15355      -22.00             14237         -5752 

  18      748.89        16872      -22.00             15644         -6321 

  19      770.74        17376      -22.00             16111         -6509 

  20      771.43        17356      -22.00             16092         -6502 

  21      793.28        15630      -22.00             14492         -5855 

  22      804.66        14173      -22.00             13141         -5309 

  23      806.28        13950      -22.00             12934         -5226 

  24      819.15        12212      -22.00             11323         -4575 

  25      840.80         1891      -22.00              1754          -708 

  26      849.70           -0      -22.00                -0             0 

 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: A-A' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

10 330.8 5

166 231.1

239.52 231.2 fixed

282.38 230.81 fixed

293.54 229.13 fixed

305.19 231.19 fixed

381.95 232.81 fixed

404.55 233.16 fixed

467.12 232.9 fixed

Crack Depth

17

Seismic Acceleration

0.13

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

42.97 315.86 1.684

166.24 231.84

239.52 231.2

282.38 230.81

293.54 229.13

305.19 231.19

381.95 232.81

404.55 233.16

467.15 232.9

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 3 Surface 

                      0.000000          333.976600 

                    147.552900          330.139000 

                    399.183500          246.250400 

                    406.121800          244.712800 

                    426.040100          244.023100 

                    437.832500          241.284800 

                    447.582100          240.087400 

   

                    464.4 233.9 

     2     2 Liner 

  

                   0 232.1156 

    

166.0471 232.1156 

    

239.5212 232.1992 

    

282.3832 231.8095 

    

293.5372 230.1338 

    

305.1905 232.1918 

    

381.9526 233.8086 

    

404.5544 234.1568 

     

464.4 233.9 

  469.925200      231.892400 

     3     3 Native Surface 

                      0.000000          230.115600 

                    166.047100          230.115600 

                    239.521200          230.199200 

                    282.383200          229.809500 

                    293.537200          228.133800 

                    305.190500          230.191800 

                    381.952600          231.808600 

                    404.554400          232.156800 

                    469.925200          231.892400 
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                    507.465300          218.060500 

                    546.288900          216.988100 

                    583.471700          216.402500 

                    657.991300          215.510800 

                    741.835000          212.295700 

                    814.990400          214.257600 

                    864.122100          231.583000 

                    886.536400          237.805100 

                    945.522300          256.707600 

                    969.897400          262.128400 

                    978.535600          263.868000 

                    999.028400          264.021200  

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

 2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

     

700 454.6 

     

4200 1942.8 

     

5000 2183.7 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 
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0 231.1156 

    

166.0471 231.1156 

    

239.5212 231.1992 

    

282.3832 230.8095 

    

293.5372 229.1338 

    

305.1905 231.1918 

    

381.9526 232.8086 

    

404.5544 233.1568 

    

461.6819 232.9 

    

467.1180884 232.9123734 

  469.925200      231.892400 

ANAlysis/computation data follow 

   Noncircular Search 2 

  

     10 330.8 

  

     166 231.1 

    

239.5212 231.1992 fixed 

    

282.3832 230.8095 fixed   

  

293.5372 229.1338 fixed 

    

305.1905 231.1918 fixed 

    

381.9526 232.8086 fixed 

    

404.5544 233.1568 fixed 

    

461.6819 232.9 fixed 

    

467.1180884 232.9123734 fixed 

 10 5 

     MINimum weight follows: 
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          5000 

     ITEration limit follows: 

          100 

 crack 

 17 d 

 Procedure 

 Corps of Engineers 

  0 

 SEIsmic 

 0.13 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

******************************************************************
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to  

weight): 1.00000e-005 

Default minimum allowable weight for computations: 1.00000e+002  
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 5 Surface 

Point        X           Y 

   1        0.00      333.44 

   2       70.21      333.27 

   3      462.92      332.87 

   4      859.99      200.68 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      225.94 

   2       60.30      222.86 

   3       96.38      221.45 

   4      222.67      219.99 

   5      229.57      218.95 

   6      238.21      218.22 

   7      281.12      216.76 

   8      317.10      215.14 

   9      353.47      213.19 

  10      385.30      212.16 

  11      399.54      213.14 

  12      414.03      211.99 

  13      429.84      214.45 

  14      446.63      217.39 

  15      474.08      208.24 

  16      531.02      200.09 

  17      582.57      200.08 

  18      609.56      201.08 

  19      658.23      200.94 

  20      730.21      198.07 

  21      806.28      199.05 

  22      859.99      200.68 

  23      863.00      199.68 

  24      866.00      198.68 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 
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Native Surface 

Point        X           Y 

   1        0.00      223.94 

   2       60.30      220.86 

   3       96.38      219.45 

   4      222.67      217.99 

   5      229.57      216.95 

   6      238.21      216.22 

   7      281.12      214.76 

   8      317.10      213.14 

   9      353.47      211.19 

  10      385.30      210.16 

  11      399.54      211.14 

  12      414.03      209.99 

  13      429.84      212.45 

  14      446.63      215.39 

  15      474.08      206.24 

  16      531.02      198.09 

  17      582.57      198.08 

  18      609.56      199.08 

  19      658.23      198.94 

  20      730.21      196.07 

  21      806.28      197.05 

  22      866.00      198.68 

  23     1500.00      199.10 
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Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures calculated by interpolation of 

specified values of pore water pressure. 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2               700.0            454.6 

       3              4200.0           1942.8 

       4              5000.0           2183.7 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      190.00 

  2     1500.00      190.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      224.94 

  2       60.30      221.86 

  3       96.38      220.45 

  4      222.67      218.99 

  5      229.57      217.95 

  6      238.21      217.22 

  7      281.12      215.76 

  8      317.10      214.14 

  9      353.47      212.19 

 10      385.30      211.16 

 11      399.54      212.14 

 12      414.03      210.99 

 13      429.84      213.45 

 14      446.63      216.39 

 15      474.08      207.24 

 16      531.02      199.09 

 17      582.57      199.08 

 18      609.56      200.08 

 19      658.23      199.94 

 20      730.21      197.07 

 21      806.28      198.05 

 22      863.00      199.68 

 23      866.00      198.68 
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Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 8 

****************************************************************** 

* NEW INTERPOLATION DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

****************************************************************** 

Input    Assigned 

Point     Point                                                   Material 

  No.      No.         X          Y          Variable               Type 

   1         1      350.00     332.98         0.0 Pore Pressure       1 

   2         2      400.00     332.93         0.0 Pore Pressure       1 

   3         3      450.00     332.88         0.0 Pore Pressure       1 

   4         4      462.92     332.87         0.0 Pore Pressure       1 

   5         5      500.00     320.52         0.0 Pore Pressure       1 

   6         6      550.00     303.88         0.0 Pore Pressure       1 

   7         7      600.00     287.23         0.0 Pore Pressure       1 

   8         8      650.00     270.59         0.0 Pore Pressure       1 

   9         9      700.00     253.94         0.0 Pore Pressure       1 

  10        10      750.00     237.30         0.0 Pore Pressure       1 

  11        11      800.00     220.65         0.0 Pore Pressure       1 

  12        12      859.99     200.68         0.0 Pore Pressure       1 

  13        13      350.00     225.00         0.0 Pore Pressure       1 

  14        14      400.00     225.00         0.0 Pore Pressure       1 

  15        15      450.00     225.00         0.0 Pore Pressure       1 

  16        16      500.00     225.00         0.0 Pore Pressure       1 

  17        17      550.00     225.00         0.0 Pore Pressure       1 

  18        18      600.00     225.00         0.0 Pore Pressure       1 

  19        19      650.00     225.00         0.0 Pore Pressure       1 

  20        20      675.00     225.00         0.0 Pore Pressure       1 

  21        21      711.93     225.00         0.0 Pore Pressure       1 

  22        22      750.00     225.00         0.0 Pore Pressure       1 

  23        23      775.00     225.00         0.0 Pore Pressure       1 

  24        24      350.00     225.00         0.0 Pore Pressure       1 

  25        25      400.00     205.00      1248.0 Pore Pressure       1 

  26        26      450.00     205.00      1248.0 Pore Pressure       1 

  27        27      500.00     205.00      1248.0 Pore Pressure       1 

  28        28      550.00     205.00      1248.0 Pore Pressure       1 

  29        29      600.00     205.00      1248.0 Pore Pressure       1 

  30        30      650.00     205.00      1248.0 Pore Pressure       1 

  31        31      700.00     205.00      1248.0 Pore Pressure       1 

  32        32      750.00     205.00      1248.0 Pore Pressure       1 

  33        33      772.01     205.00      1248.0 Pore Pressure       1 

  34        34      773.00     205.00         0.0 Pore Pressure       1 

  35        35      800.00     205.00         0.0 Pore Pressure       1 

  36        36      350.00     224.50         0.0 Pore Pressure       1 

  37        37      400.00     204.50         0.0 Pore Pressure       1 

  38        38      450.00     204.50         0.0 Pore Pressure       1 

  39        39      500.00     204.50         0.0 Pore Pressure       1 

  40        40      550.00     204.50         0.0 Pore Pressure       1 
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  41        41      600.00     204.50         0.0 Pore Pressure       1 

  42        42      650.00     204.50         0.0 Pore Pressure       1 

  43        43      700.00     204.50         0.0 Pore Pressure       1 

  44        44      750.00     204.50         0.0 Pore Pressure       1 

  45        45      800.00     204.50         0.0 Pore Pressure       1 

  46        46      350.00     265.00         0.0 Pore Pressure       1 

  47        47      400.00     265.00         0.0 Pore Pressure       1 

  48        48      450.00     265.00         0.0 Pore Pressure       1 

  49        49      500.00     265.00         0.0 Pore Pressure       1 

  50        50      550.00     265.00         0.0 Pore Pressure       1 

  51        51      591.78     265.00         0.0 Pore Pressure       1 

  52        52      600.00     265.00         0.0 Pore Pressure       1 

  53        53      650.00     265.00         0.0 Pore Pressure       1 

  54        54      350.00     245.00      1248.0 Pore Pressure       1 

  55        55      400.00     245.00      1248.0 Pore Pressure       1 

  56        56      450.00     245.00      1248.0 Pore Pressure       1 

  57        57      500.00     245.00      1248.0 Pore Pressure       1 

  58        58      550.00     245.00      1248.0 Pore Pressure       1 

  59        59      600.00     245.00      1248.0 Pore Pressure       1 

  60        60      651.86     245.00      1248.0 Pore Pressure       1 

  61        61      652.00     245.00         0.0 Pore Pressure       1 

  62        62      350.00     244.50         0.0 Pore Pressure       1 

  63        63      400.00     244.50         0.0 Pore Pressure       1 

  64        64      450.00     244.50         0.0 Pore Pressure       1 

  65        65      500.00     244.50         0.0 Pore Pressure       1 

  66        66      550.00     244.50         0.0 Pore Pressure       1 

  67        67      600.00     244.50         0.0 Pore Pressure       1 

  68        68      650.00     244.50         0.0 Pore Pressure       1 

  69        69      350.00     305.00         0.0 Pore Pressure       1 

  70        70      400.00     305.00         0.0 Pore Pressure       1 

  71        71      450.00     305.00         0.0 Pore Pressure       1 

  72        72      471.62     305.00         0.0 Pore Pressure       1 

  73        73      500.00     305.00         0.0 Pore Pressure       1 

  74        74      531.70     305.00         0.0 Pore Pressure       1 

  75        75      350.00     285.00      1248.0 Pore Pressure       1 

  76        76      400.00     285.00      1248.0 Pore Pressure       1 

  77        77      450.00     285.00      1248.0 Pore Pressure       1 

  78        78      471.62     285.00      1248.0 Pore Pressure       1 

  79        79      500.00     285.00      1248.0 Pore Pressure       1 

  80        80      531.70     285.00      1248.0 Pore Pressure       1 

  81        81      532.00     285.00         0.0 Pore Pressure       1 

  82        82      600.00     285.00         0.0 Pore Pressure       1 

  83        83      350.00     284.50         0.0 Pore Pressure       1 

  84        84      400.00     284.50         0.0 Pore Pressure       1 

  85        85      450.00     284.50         0.0 Pore Pressure       1 

  86        86      471.62     284.50         0.0 Pore Pressure       1 

  87        87      500.00     284.50         0.0 Pore Pressure       1 

  88        88      531.70     284.50         0.0 Pore Pressure       1 

  89        89      532.00     284.50         0.0 Pore Pressure       1 

  90        90      550.00     284.50         0.0 Pore Pressure       1 

  91        91      600.00     284.50         0.0 Pore Pressure       1 

Number of new interpolation points read: 91 
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Number of old interpolation points retained: 0 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         462.92         332.87   angle to be computed - moveable 

   2         582.57         200.08   angle to be computed - moveable 

   3         609.56         200.08                        - fixed 

   4         658.23         199.94                        - fixed 

   5         730.21         197.07                        - fixed 

   6         806.28         198.05                        - fixed 

   7         863.00         199.68                        - fixed 

   8         866.00         198.68                        - fixed 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 8.000 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Seismic coefficient: 0.000 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Procedure of Analysis: Spencer 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

Minimum (most negative) side force inclination allowed in Spencer's procedure:  

-10.00
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      333.44 

        2       60.30      333.29 

        3       70.21      333.27 

        4       96.38      333.24 

        5      222.67      333.11 

        6      229.57      333.10 

        7      238.21      333.10 

        8      281.12      333.05 

        9      317.10      333.02 

       10      353.47      332.98 

       11      385.30      332.95 

       12      399.54      332.93 

       13      414.03      332.92 

       14      429.84      332.90 

       15      446.63      332.88 

       16      462.92      332.87 

       17      474.08      329.15 

       18      531.02      310.19 

       19      582.57      293.03 

       20      609.56      284.05 

       21      658.23      267.85 

       22      730.21      243.88 

       23      806.28      218.56 

       24      859.99      200.68 

       25      863.00      199.68 

       26      866.00      198.68 

       27     1500.00      199.10 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     453.73     Y:     324.88 

X:     592.96     Y:     217.15 

X:     609.56     Y:     200.08 

X:     658.23     Y:     199.94 

X:     730.21     Y:     197.07 

X:     806.28     Y:     198.05 

X:     863.00     Y:     199.68 

Minimum factor of safety: 2.102 

Side force inclination: -17.15 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 4 

Total number of shear surfaces attempted: 20 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 18 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  2.1638 |     5        4  | 

    2 |    10.0000 |  2      10.000 |  2.1024 |    10        8  | 

    3 |    10.0000 |  2       3.972 |  2.1024 |    15       13  | 

    4 |     5.0000 |  1       5.000 |  2.1024 |    20       18  | 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        453.73    324.88 

   1    458.32    321.32         5305    1       100.0    35.00         0.0 

        462.92    317.77 

   2    468.50    313.45         9804    1       100.0    35.00         0.0 

        474.08    309.13 

   3    478.83    305.46        10493    1       100.0    35.00         0.0 

        483.57    301.78 

   4    488.32    298.11        12478    1       100.0    35.00       429.7 

        493.06    294.44 

   5    497.81    290.77        14463    1       100.0    35.00       887.9 

        502.55    287.10 

   6    507.30    283.43        16449    1       100.0    35.00         0.0 

        512.04    279.76 

   7    516.79    276.08        18434    1       100.0    35.00         0.0 

        521.53    272.41 

   8    526.28    268.74        20419    1       100.0    35.00         0.0 

        531.02    265.07 

   9    536.18    261.08        24429    1       100.0    35.00       244.5 

        541.33    257.09 

  10    546.49    253.11        26771    1       100.0    35.00       742.2 

        551.64    249.12 

  11    556.80    245.13        29113    1       100.0    35.00      1239.9 

        561.95    241.14 

  12    567.10    237.15        31456    1       100.0    35.00         0.0 

        572.26    233.17 

  13    577.41    229.18        33798    1       100.0    35.00         0.0 

        582.57    225.19 

  14    587.76    221.17        36442    1       100.0    35.00       239.1 

        592.96    217.15 

  15    596.87    213.12        29424    1       100.0    35.00       741.1 

        600.79    209.10 

  16    604.71    205.07        31555    1       100.0    35.00      1243.5 

        608.62    201.05 

  17    609.09    200.56         3959    2   NONLINEAR ENVELOPE         0.0 

        609.56    200.08 
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  18    615.64    200.06        50713    2   NONLINEAR ENVELOPE         0.0 

        621.73    200.05 

  19    627.81    200.03        48270    2   NONLINEAR ENVELOPE         0.0 

        633.89    200.01 

  20    639.98    199.99        45827    2   NONLINEAR ENVELOPE         0.0 

        646.06    199.98 

  21    652.14    199.96        43385    2   NONLINEAR ENVELOPE         0.0 

        658.23    199.94 

  22    664.23    199.70        40517    2   NONLINEAR ENVELOPE         0.0 

        670.22    199.46 

  23    676.22    199.22        38408    2   NONLINEAR ENVELOPE         0.0 

        682.22    198.98 

  24    688.22    198.75        36299    2   NONLINEAR ENVELOPE         0.0 

        694.22    198.51 

  25    700.22    198.27        34191    2   NONLINEAR ENVELOPE         0.0 

        706.21    198.03 

  26    712.21    197.79        32082    2   NONLINEAR ENVELOPE         0.0 

        718.21    197.55 

  27    724.21    197.31        29974    2   NONLINEAR ENVELOPE         0.0 

        730.21    197.07 

  28    736.55    197.15        29176    2   NONLINEAR ENVELOPE         0.0 

        742.89    197.23 

  29    749.23    197.31        26397    2   NONLINEAR ENVELOPE         0.0 

        755.57    197.40 

  30    761.90    197.48        23618    2   NONLINEAR ENVELOPE         0.0 

        768.24    197.56 

  31    774.58    197.64        20839    2   NONLINEAR ENVELOPE         0.0 

        780.92    197.72 

  32    787.26    197.80        18060    2   NONLINEAR ENVELOPE         0.0 

        793.60    197.88 

  33    799.94    197.97        15281    2   NONLINEAR ENVELOPE         0.0 

        806.28    198.05 

  34    813.00    198.24        13091    2   NONLINEAR ENVELOPE         0.0 

        819.71    198.43 

  35    826.42    198.63         9851    2   NONLINEAR ENVELOPE         0.0 

        833.14    198.82 

  36    839.85    199.01         6611    2   NONLINEAR ENVELOPE         0.0 

        846.56    199.21 

  37    853.28    199.40         3371    2   NONLINEAR ENVELOPE         0.0 

        859.99    199.59 

  38    861.49    199.64          196    2   NONLINEAR ENVELOPE         0.0 

        863.00    199.68 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

There are no seismic forces or forces due to distributed loads 

for the current shear surface 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Trial No. 1 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

Allowable moment imbalance for convergence: 5905 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -7.364e+004   2.938e+007 

First-order corrections to F and Theta ............   -1.2729    -0.0250 

Reduced values - Deltas were too large ............   -0.5000    -0.0098 

   2   2.50000   -17.1985  -3.897e+004   1.554e+007 

First-order corrections to F and Theta ............   -0.8410    22.9727 

Reduced values - Deltas were too large ............   -0.1049     2.8648 

   3   2.39512   -14.3337  -3.379e+004   1.360e+007 

First-order corrections to F and Theta ............    0.0837   -30.2774 

Reduced values - Deltas were too large ............    0.0079    -2.8648 

   4   2.40304   -17.1985  -3.058e+004   1.220e+007 

First-order corrections to F and Theta ............   -0.3421     0.1323 

Second-order corrections to F and Theta ...........   -0.3026     0.0307 

   5   2.10042   -17.1678   4.927e+002  -1.954e+005 

First-order corrections to F and Theta ............    0.0042    -0.0028 

Second-order corrections to F and Theta ...........    0.0042    -0.0029 

   6   2.10466   -17.1707  -2.000e-003   7.696e-001 

First-order corrections to F and Theta ............   -0.0000     0.0000 

After trial 1 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:     -1.588 (percent) 

     Maximum change occurred for slice 18 

     Normal stress where max. change occurred:      4462.89 

     Old strength at this slice:      2054.58 

     New strength at this slice:      2021.96 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 47 

************************************************************** 

*  Information for the Iterative Solution for the Factor of  * 

*  Safety and Side Force Inclination by Spencer's Procedure  * 

************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

Allowable moment imbalance for convergence: 5905 

        Trial     Trial 

       Factor   Side Force     Force       Moment                 Delta 

Iter-    of    Inclination   Imbalance   Imbalance    Delta-F     Theta 

ation  Safety   (degrees)      (lbs.)    (ft.-lbs.)             (degrees) 

   1   3.00000   -17.1887  -7.371e+004   2.941e+007 

First-order corrections to F and Theta ............   -1.2760    -0.0403 

Reduced values - Deltas were too large ............   -0.5000    -0.0158 

   2   2.50000   -17.2045  -3.910e+004   1.559e+007 

First-order corrections to F and Theta ............    0.6922   -72.8355 

Reduced values - Deltas were too large ............    0.0272    -2.8648 

   3   2.52723   -20.0693  -3.754e+004   1.490e+007 

First-order corrections to F and Theta ............   -0.9938    32.9316 

Reduced values - Deltas were too large ............   -0.0865     2.8648 

   4   2.44078   -17.2045  -3.407e+004   1.358e+007 

First-order corrections to F and Theta ............   -0.3978     0.3959 

Second-order corrections to F and Theta ...........   -0.3444     0.0567 

   5   2.09641   -17.1479   6.885e+002  -2.722e+005 

First-order corrections to F and Theta ............    0.0059    -0.0061 

Second-order corrections to F and Theta ...........    0.0059    -0.0062 

   6   2.10235   -17.1541  -5.491e-003   2.070e+000 

First-order corrections to F and Theta ............   -0.0000     0.0000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 55 

********************************************************************* 

* Check of Computations by Spencer's Procedure (Results are for the * 

* critical shear surface in the case of an automatic search.)       * 

********************************************************************* 

Summation of Horizontal Forces: 1.02318e-010 

Summation of Vertical Forces: 6.23288e-011 

Summation of Moments: 5.60831e-008 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.41158e-011 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY 

Factor of Safety: 2.102     Side Force Inclination: -17.15 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       458.32     321.32       398.5       398.5       180.3 

   2       468.50     313.45       614.1       614.1       252.1 

   3       478.83     305.46       777.4       777.4       306.5 

   4       488.32     298.11       975.3       545.5       229.3 

   5       497.81     290.77      1176.3       288.4       143.6 

   6       507.30     283.43      1227.7      1227.7       456.5 

   7       516.79     276.08      1377.8      1377.8       506.5 

   8       526.28     268.74      1527.9      1527.9       556.4 

   9       536.18     261.08      1711.6      1467.1       536.2 

  10       546.49     253.11      1930.0      1187.7       443.2 

  11       556.80     245.13      2148.3       908.4       350.1 

  12       567.10     237.15      2173.5      2173.5       771.5 

  13       577.41     229.18      2336.6      2336.6       825.8 

  14       587.76     221.17      2526.8      2287.7       809.5 

  15       596.87     213.12      2505.3      1764.2       635.1 

  16       604.71     205.07      2757.5      1513.9       551.8 

  17       609.09     200.56      2846.0      2846.0       650.3 

  18       615.64     200.06      4458.0      4458.0       961.1 

  19       627.81     200.03      4248.2      4248.2       931.0 

  20       639.98     199.99      4035.3      4035.3       890.8 

  21       652.14     199.96      3821.5      3821.5       847.5 

  22       664.23     199.70      3546.6      3546.6       792.0 

  23       676.22     199.22      3363.1      3363.1       754.9 

  24       688.22     198.75      3179.7      3179.7       717.7 

  25       700.22     198.27      2996.2      2996.2       680.6 

  26       712.21     197.79      2812.7      2812.7       643.5 

  27       724.21     197.31      2629.2      2629.2       606.4 

  28       736.55     197.15      2497.4      2497.4       579.7 

  29       749.23     197.31      2261.9      2261.9       532.1 

  30       761.90     197.48      2026.5      2026.5       484.5 

  31       774.58     197.64      1791.1      1791.1       436.9 

  32       787.26     197.80      1555.7      1555.7       389.3 

  33       799.94     197.97      1320.3      1320.3       341.7 

  34       813.00     198.24      1083.7      1083.7       293.8 
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  35       826.42     198.63       822.3       822.3       241.0 

  36       839.85     199.01       555.1       555.1       171.5 

  37       853.28     199.40       283.0       283.0        87.4 

  38       861.49     199.64        73.5        73.5        22.7 

 

 

  



Matanuska-Susinta, AK Landfill 
 
Cross-Section: A-A’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221128 Section A-A’ Seismic - Non-Circular - Peak_output (wilson).docx 
 
UTEXAS4 Output File 
Page 21 of 22 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular.input-utexas 

MSB CELL 3 

TABLE NO. 59 

************************************************************************* 

* Final Results for Side Forces and Stresses Between Slices             * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                              Y-Coord. of   Fraction    Sigma      Sigma 

Slice                  Side    Side Force       of         at         at 

  No.    X-Right      Force     Location      Height      Top       Bottom 

   1      462.92         1231       319.90     0.141       -89.7      245.5 

   2      474.08         3838       313.24     0.206      -140.5      506.8 

   3      483.57         6768       307.58     0.239      -150.8      685.1 

   4      493.06        11986       301.16     0.237      -233.6     1040.5 

   5      502.55        19599       294.77     0.235      -337.8     1487.7 

   6      512.04        24500       289.86     0.275      -223.1     1496.9 

   7      521.53        30058       284.66     0.299      -144.3     1547.4 

   8      531.02        36273       279.25     0.314       -87.9     1624.1 

   9      541.33        44776       272.92     0.319       -75.9     1798.7 

  10      551.64        56105       266.06     0.312      -123.6     2101.4 

  11      561.95        70261       258.98     0.304      -203.8     2489.0 

  12      572.26        80082       253.32     0.318      -108.7     2526.3 

  13      582.57        90677       247.50     0.329       -34.3     2588.5 

  14      592.96       103136       241.31     0.334         1.7     2719.7 

  15      600.79       119041       235.28     0.336        25.9     2895.5 

  16      608.62       137754       228.93     0.335        12.5     3147.3 

  17      609.56       139990       228.19     0.335        13.3     3172.8 

  18      621.73       127915       226.91     0.336        24.3     3033.1 

  19      633.89       116215       225.67     0.338        40.1     2884.6 

  20      646.06       105019       224.45     0.340        58.4     2732.1 

  21      658.23        94367       223.25     0.343        78.9     2576.8 

  22      670.22        86199       221.60     0.344        80.5     2477.8 

  23      682.22        78405       219.94     0.344        80.4     2381.0 

  24      694.22        70986       218.26     0.344        78.1     2286.9 

  25      706.21        63940       216.55     0.344        73.0     2196.4 

  26      718.21        57269       214.82     0.343        64.1     2110.5 

  27      730.21        50972       213.05     0.341        50.1     2030.6 

  28      742.89        42854       211.78     0.343        54.8     1875.3 

  29      755.57        35407       210.50     0.344        58.5     1720.0 

  30      768.24        28633       209.20     0.346        60.7     1564.8 

  31      780.92        22531       207.89     0.347        60.9     1409.7 

  32      793.60        17100       206.55     0.348        58.4     1254.2 

  33      806.28        12342       205.19     0.348        52.2     1097.6 

  34      819.71         7774       203.92     0.350        48.5      900.4 

  35      833.14         4055       202.73     0.362        61.2      656.4 

  36      846.56         1421       201.62     0.407       100.8      356.2 
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  37      859.99           78       200.10     0.467        54.8       82.4 

  38      863.00           -0       199.68     0.000         0.0        0.0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 

 



Profile: B-B' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

364.09 328.58 5

439.66 232.29

636.96 233.73 fixed

736.26 212.92 fixed

755.92 212.78 fixed

798.74 211.28 fixed

801.73 210.28 fixed

Crack Depth

10

Seismic Acceleration

0.13

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

366.81 318.47 1.83

440.19 233.16

636.96 233.73

736.26 212.92

755.92 212.78

798.74 211.28

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 4 Surface 

   0 342.9925 

    

53.3791 340.9508 

    

103.5224 338.8839 

    

216.9023 334.482 

    

364.0891 328.5808 

    

435.2507 325.7232 

    

462.0904 323.8434 

    

795.7461 212.2843 

   

     2     2 Liner 

     

0 233.9687 

    

241.3595 233.9687 

     

255.373 234.532 

    

329.1175 233.9445 

    

358.7087 232.8241 

    

439.6647 233.2931 

    

636.9606 234.73 

    

736.2644 213.9188 

    

755.9227 213.778 

    

795.7461 212.2843 

     

798.737 211.2843 
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801.7278 210.2843 

     3     3 Native Surface 

     

0 231.9687 

    

241.3595 231.9687 

     

255.373 232.532 

    

329.1175 231.9445 

    

358.7087 230.8241 

    

439.6647 231.2931 

    

636.9606 232.73 

    

736.2644 211.9188 

    

755.9227 211.778 

    

801.7278 210.2843 

    

830.3544 210.7192 

    

842.2722 210.9911 

    

860.5027 210.9911 

    

866.5411 211.812 

     

886.081 218.0902 

    

904.7485 224.5428 

    

924.0266 230.9082 

    

958.7877 233.0943 

    

975.4239 234.0329 

    

998.3779 233.9295 
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MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

 2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

     

700 454.6 

     

4200 1942.8 

     

5000 2183.7 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 

     

0 232.9687 

    

241.3595 232.9687 

     

255.373 233.532 

    

329.1175 232.9445 

    

358.7087 231.8241 

    

439.6647 232.2931 

    

636.9606 233.73 
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736.2644 212.9188 

    

755.9227 212.778 

     

798.737 211.2843 

    

801.7278 210.2843  

 

ANAlysis/computation data follow 

   Noncircular Search 2 

    

 364.0891 328.5808 

    

439.6647 232.2931 

    

636.9606 233.73 Fixed 

    

736.2644 212.9188 Fixed 

    

755.9227 212.778 Fixed 

     

798.737 211.2843 Fixed 

    

801.7278 210.2843 Fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 10 d 

 Procedure 

 Corps of Engineers 

  25 

 Seismic 

 0.13 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to  

weight): 1.00000e-005 

Default minimum allowable weight for computations: 1.00000e+002 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 4 Surface 

Point        X           Y 

   1        0.00      342.99 

   2       53.38      340.95 

   3      103.52      338.88 

   4      216.90      334.48 

   5      364.09      328.58 

   6      435.25      325.72 

   7      462.09      323.84 

   8      795.75      212.28 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      233.97 

   2      241.36      233.97 

   3      255.37      234.53 

   4      329.12      233.94 

   5      358.71      232.82 

   6      439.66      233.29 

   7      636.96      234.73 

   8      736.26      213.92 

   9      755.92      213.78 

  10      795.75      212.28 

  11      798.74      211.28 

  12      801.73      210.28 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      231.97 

   2      241.36      231.97 

   3      255.37      232.53 

   4      329.12      231.94 

   5      358.71      230.82 

   6      439.66      231.29 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: B-B’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221128 Section B-B’ Seismic - Non-Circular - Peak_output (wilson).docx 
 
UTEXAS4 Output File 
Page 4 of 20 

 
 

 
Burns & McDonnell 

   7      636.96      232.73 

   8      736.26      211.92 

   9      755.92      211.78 

  10      801.73      210.28 

  11      830.35      210.72 

  12      842.27      210.99 

  13      860.50      210.99 

  14      866.54      211.81 

  15      886.08      218.09 

  16      904.75      224.54 

  17      924.03      230.91 

  18      958.79      233.09 

  19      975.42      234.03 

  20      998.38      233.93 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2               700.0            454.6 

       3              4200.0           1942.8 

       4              5000.0           2183.7 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      210.00 

  2     1000.00      210.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      232.97 

  2      241.36      232.97 

  3      255.37      233.53 

  4      329.12      232.94 

  5      358.71      231.82 

  6      439.66      232.29 

  7      636.96      233.73 

  8      736.26      212.92 

  9      755.92      212.78 

 10      798.74      211.28 

 11      801.73      210.28 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         364.09         328.58   angle to be computed - moveable 

   2         439.66         232.29   angle to be computed - moveable 

   3         636.96         233.73                        - fixed 

   4         736.26         212.92                        - fixed 

   5         755.92         212.78                        - fixed 

   6         798.74         211.28                        - fixed 

   7         801.73         210.28                        - fixed 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 10.000 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 25.00 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees)
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      342.99 

        2       53.38      340.95 

        3      103.52      338.88 

        4      216.90      334.48 

        5      241.36      333.50 

        6      255.37      332.94 

        7      329.12      329.98 

        8      358.71      328.80 

        9      364.09      328.58 

       10      435.25      325.72 

       11      439.66      325.41 

       12      462.09      323.84 

       13      636.96      265.37 

       14      736.26      232.17 

       15      755.92      225.60 

       16      795.75      212.28 

       17      798.74      211.28 

       18      801.73      210.28 

       19      830.35      210.72 

       20      842.27      210.99 

       21      860.50      210.99 

       22      866.54      211.81 

       23      886.08      218.09 

       24      904.75      224.54 

       25      924.03      230.91 

       26      958.79      233.09 

       27      975.42      234.03 

       28      998.38      233.93 

Left end point on noncircular shear surface adjusted to: 

X: 372.19, Y: 318.26 

Adjustment was made to put end point at bottom of crack. 

Right end point on noncircular shear surface adjusted to: 

X: 798.74, Y: 211.28 

Adjustment was made to put end point on the slope. 

Right end point deleted after adjustment because it was same as adjacent point. 

Noncircular Shear Surface Points After End Point Adjustment 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         372.19         318.26   angle to be computed - moveable 
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   2         439.66         232.29   angle to be computed - moveable 

   3         636.96         233.73                        - fixed 

   4         736.26         212.92                        - fixed 

   5         755.92         212.78                        - fixed 

   6         798.74         211.28                        - fixed 

Computed crack depth: 10.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope 

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     367.20     Y:     318.46 

X:     440.04     Y:     232.89 

X:     636.96     Y:     233.73 

X:     736.26     Y:     212.92 

X:     755.92     Y:     212.78 

X:     798.74     Y:     211.28 

Minimum factor of safety: 1.830 

Side force inclination: -25.00 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 3 

Total number of shear surfaces attempted: 15 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 14 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  2       2.458 |  1.8578 |     5        4  | 

    2 |     5.0000 |  1       5.000 |  1.8304 |    10        9  | 

    3 |     5.0000 |  1       5.000 |  1.8304 |    15       14  | 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        367.20    318.46 

   1    371.45    313.46         6306    1       100.0    35.00         0.0 

        375.70    308.46 

   2    379.96    303.47        10410    1       100.0    35.00         0.0 

        384.21    298.47 

   3    388.46    293.48        14515    1       100.0    35.00         0.0 

        392.72    288.48 

   4    396.97    283.49        18619    1       100.0    35.00         0.0 

        401.22    278.49 

   5    405.48    273.49        22723    1       100.0    35.00         0.0 

        409.73    268.50 

   6    413.98    263.50        26828    1       100.0    35.00         0.0 

        418.24    258.51 

   7    422.49    253.51        30932    1       100.0    35.00         0.0 

        426.74    248.51 

   8    431.00    243.52        35037    1       100.0    35.00         0.0 

        435.25    238.52 

   9    437.46    235.93        19783    1       100.0    35.00         0.0 

        439.66    233.34 

  10    439.68    233.32          177    1       100.0    35.00         0.0 

        439.70    233.29 

  11    439.87    233.09         1580    2   NONLINEAR ENVELOPE         0.0 

        440.04    232.89 

  12    445.56    232.92        51077    2   NONLINEAR ENVELOPE         0.0 

        451.07    232.94 

  13    456.58    232.96        50652    2   NONLINEAR ENVELOPE         0.0 

        462.09    232.99 

  14    469.38    233.02        64905    2   NONLINEAR ENVELOPE         0.0 

        476.66    233.05 

  15    483.95    233.08        61355    2   NONLINEAR ENVELOPE         0.0 

        491.24    233.11 

  16    498.52    233.14        57805    2   NONLINEAR ENVELOPE         0.0 

        505.81    233.17 

  17    513.09    233.20        54255    2   NONLINEAR ENVELOPE         0.0 

        520.38    233.23 
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  18    527.67    233.27        50704    2   NONLINEAR ENVELOPE         0.0 

        534.95    233.30 

  19    542.24    233.33        47154    2   NONLINEAR ENVELOPE         0.0 

        549.53    233.36 

  20    556.81    233.39        43604    2   NONLINEAR ENVELOPE         0.0 

        564.10    233.42 

  21    571.38    233.45        40054    2   NONLINEAR ENVELOPE         0.0 

        578.67    233.48 

  22    585.96    233.51        36503    2   NONLINEAR ENVELOPE         0.0 

        593.24    233.54 

  23    600.53    233.58        32953    2   NONLINEAR ENVELOPE         0.0 

        607.82    233.61 

  24    615.10    233.64        29403    2   NONLINEAR ENVELOPE         0.0 

        622.39    233.67 

  25    629.67    233.70        25852    2   NONLINEAR ENVELOPE         0.0 

        636.96    233.73 

  26    644.05    232.24        22811    2   NONLINEAR ENVELOPE         0.0 

        651.15    230.76 

  27    658.24    229.27        21556    2   NONLINEAR ENVELOPE         0.0 

        665.33    227.78 

  28    672.43    226.30        20300    2   NONLINEAR ENVELOPE         0.0 

        679.52    224.81 

  29    686.61    223.32        19044    2   NONLINEAR ENVELOPE         0.0 

        693.71    221.84 

  30    700.80    220.35        17789    2   NONLINEAR ENVELOPE         0.0 

        707.89    218.86 

  31    714.99    217.38        16533    2   NONLINEAR ENVELOPE         0.0 

        722.08    215.89 

  32    729.17    214.41        15278    2   NONLINEAR ENVELOPE         0.0 

        736.26    212.92 

  33    741.18    212.88         9360    2   NONLINEAR ENVELOPE         0.0 

        746.09    212.85 

  34    751.01    212.81         7779    2   NONLINEAR ENVELOPE         0.0 

        755.92    212.78 

  35    762.56    212.55         8104    2   NONLINEAR ENVELOPE         0.0 

        769.20    212.31 

  36    775.83    212.08         5433    2   NONLINEAR ENVELOPE         0.0 

        782.47    211.85 

  37    789.11    211.62         2762    2   NONLINEAR ENVELOPE         0.0 

        795.75    211.39 

  38    797.24    211.34          161    2   NONLINEAR ENVELOPE         0.0 

        798.74    211.28 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

   1    371.45        820     320.87           0          0    371.45   328.29 

   2    379.96       1353     315.71           0          0    379.96   327.94 

   3    388.46       1887     310.54           0          0    388.46   327.60 

   4    396.97       2420     305.37           0          0    396.97   327.26 

   5    405.48       2954     300.21           0          0    405.48   326.92 

   6    413.98       3488     295.04           0          0    413.98   326.58 

   7    422.49       4021     289.87           0          0    422.49   326.24 

   8    431.00       4555     284.71           0          0    431.00   325.89 

   9    437.46       2572     280.75           0          0    437.46   325.57 

  10    439.68         23     279.36           0          0    439.68   325.41 

  11    439.87        205     279.11           0          0    439.87   325.40 

  12    445.56       6640     278.67           0          0    445.56   325.00 

  13    456.58       6585     278.28           0          0    456.58   324.23 

  14    469.38       8438     276.87           0          0    469.38   321.41 

  15    483.95       7976     274.44           0          0    483.95   316.53 

  16    498.52       7515     272.00           0          0    498.52   311.66 

  17    513.09       7053     269.57           0          0    513.09   306.79 

  18    527.67       6592     267.13           0          0    527.67   301.92 

  19    542.24       6130     264.70           0          0    542.24   297.05 

  20    556.81       5668     262.27           0          0    556.81   292.17 

  21    571.38       5207     259.83           0          0    571.38   287.30 

  22    585.96       4745     257.40           0          0    585.96   282.43 

  23    600.53       4284     254.97           0          0    600.53   277.56 

  24    615.10       3822     252.54           0          0    615.10   272.68 

  25    629.67       3361     250.12           0          0    629.67   267.81 

  26    644.05       2965     246.98           0          0    644.05   263.00 

  27    658.24       2802     243.12           0          0    658.24   258.26 

  28    672.43       2639     239.27           0          0    672.43   253.52 

  29    686.61       2476     235.41           0          0    686.61   248.77 

  30    700.80       2313     231.56           0          0    700.80   244.03 

  31    714.99       2149     227.70           0          0    714.99   239.29 

  32    729.17       1986     223.85           0          0    729.17   234.54 

  33    741.18       1217     221.09           0          0    741.18   230.53 
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  34    751.01       1011     219.43           0          0    751.01   227.24 

  35    762.56       1053     217.41           0          0    762.56   223.38 

  36    775.83        706     215.03           0          0    775.83   218.94 

  37    789.11        359     212.76           0          0    789.11   214.50 

  38    797.24         21     211.56           0          0    797.24   211.78 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

     1           3.00000            1.258e+005    -1.954 

Reduced value - Delta was too large ............     -0.500 

     2           2.50000            8.697e+004    -0.927 

Reduced value - Delta was too large ............     -0.500 

     3           2.00000            2.780e+004    -0.186 

     4           1.81384           -3.015e+003     0.016 

     5           1.83027           -2.863e+001     0.000 

     6           1.83043           -2.631e-003     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

Summation of Horizontal Forces: 1.50770e-010 

Summation of Vertical Forces: 1.66011e-010 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.29814e-003 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 1.830     Side Force Inclination: -25.00 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       371.45     313.46       361.6       361.6       193.0 

   2       379.96     303.47       610.8       610.8       288.3 

   3       388.46     293.48       860.1       860.1       383.6 

   4       396.97     283.49      1109.3      1109.3       479.0 

   5       405.48     273.49      1358.5      1358.5       574.3 

   6       413.98     263.50      1607.7      1607.7       669.6 

   7       422.49     253.51      1857.0      1857.0       765.0 

   8       431.00     243.52      2106.2      2106.2       860.3 

   9       437.46     235.93      2293.7      2293.7       932.1 

  10       439.68     233.32      2357.2      2357.2       956.4 

  11       439.87     233.09      2504.4      2504.4       667.5 

  12       445.56     232.92      4917.5      4917.5      1179.4 

  13       456.58     232.96      4878.1      4878.1      1173.0 

  14       469.38     233.02      4734.1      4734.1      1149.3 

  15       483.95     233.08      4485.5      4485.5      1108.4 

  16       498.52     233.14      4237.0      4237.0      1067.5 

  17       513.09     233.20      3980.8      3980.8      1010.5 

  18       527.67     233.27      3723.2      3723.2       950.6 

  19       542.24     233.33      3465.7      3465.7       890.8 

  20       556.81     233.39      3208.2      3208.2       831.0 

  21       571.38     233.45      2950.7      2950.7       771.2 

  22       585.96     233.51      2693.2      2693.2       711.4 

  23       600.53     233.58      2435.7      2435.7       651.5 

  24       615.10     233.64      2178.1      2178.1       591.7 

  25       629.67     233.70      1920.6      1920.6       531.9 

  26       644.05     232.24      1476.3      1476.3       428.7 

  27       658.24     229.27      1396.2      1396.2       410.1 

  28       672.43     226.30      1316.1      1316.1       391.5 

  29       686.61     223.32      1236.0      1236.0       372.9 

  30       700.80     220.35      1155.9      1155.9       354.3 

  31       714.99     217.38      1075.8      1075.8       335.7 

  32       729.17     214.41       995.7       995.7       317.1 

  33       741.18     212.88      1041.5      1041.5       327.7 
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  34       751.01     212.81       873.1       873.1       288.6 

  35       762.56     212.55       664.3       664.3       235.7 

  36       775.83     212.08       445.4       445.4       158.0 

  37       789.11     211.62       226.4       226.4        80.3 

  38       797.24     211.34        58.5        58.5        20.7 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                   Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

   1      375.70         3080      -25.00              2791         -1302 

   2      384.21         8601      -25.00              7795         -3635 

   3      392.72        16564      -25.00             15012         -7000 

   4      401.22        26968      -25.00             24442        -11397 

   5      409.73        39814      -25.00             36084        -16826 

   6      418.24        55101      -25.00             49939        -23287 

   7      426.74        72830      -25.00             66006        -30779 

   8      435.25        93000      -25.00             84287        -39304 

   9      439.66       104420      -25.00             94637        -44130 

  10      439.70       104522      -25.00             94729        -44173 

  11      440.04       105605      -25.00             95710        -44631 

  12      451.07        98332      -25.00             89119        -41557 

  13      462.09        91079      -25.00             82546        -38492 

  14      476.66        81586      -25.00             73942        -34480 

  15      491.24        72259      -25.00             65489        -30538 

  16      505.81        63097      -25.00             57185        -26666 

  17      520.38        54359      -25.00             49266        -22973 

  18      534.95        46092      -25.00             41774        -19479 

  19      549.53        38295      -25.00             34707        -16184 

  20      564.10        30969      -25.00             28067        -13088 

  21      578.67        24112      -25.00             21853        -10190 

  22      593.24        17726      -25.00             16065         -7491 

  23      607.82        11810      -25.00             10704         -4991 

  24      622.39         6365      -25.00              5768         -2690 

  25      636.96         1389      -25.00              1259          -587 

  26      651.15         2794      -25.00              2532         -1181 

  27      665.33         4047      -25.00              3668         -1710 

  28      679.52         5148      -25.00              4666         -2176 

  29      693.71         6098      -25.00              5527         -2577 

  30      707.89         6896      -25.00              6250         -2915 

  31      722.08         7543      -25.00              6836         -3188 

  32      736.26         8038      -25.00              7285         -3397 

  33      746.09         5907      -25.00              5354         -2497 

  34      755.92         3962      -25.00              3590         -1674 

  35      769.20         2011      -25.00              1823          -850 

  36      782.47          704      -25.00               638          -297 
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  37      795.75           39      -25.00                35           -16 

  38      798.74           -0      -25.00                -0             0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 

 



Profile: C-C' Case: CH2M Analysis Closer to Slope

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

500 315.4 5

602.96 198.78

640.44 196.35 fixed

648.54 196.87 fixed

738.7 193.17 fixed

796.77 192.99 fixed

872.91 196.17 fixed

Crack Depth

12

Seismic Acceleration

0.13

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

516.75 301.49 1.427

603.37 199.46

640.44 196.35

648.54 196.87

738.7 193.17

796.77 192.99

872.91 196.17

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

   0 328.8926 

    

71.051 326.0616 

    

188.5248 321.3252 

    

296.7885 317.0329 

    

337.8051 317.0858 

    

486.3848 316.9548 

    

523.8643 312.6729 

    

869.918712 197.1749 

   

     2     2 Liner 

     

0 232.1147 

     

82.3776 229.8661 

    

149.6914 230.9902 

    

353.4471 233.6161 

    

462.8547 235.1779 

    

602.9616 199.777 

    

640.4418 197.3469 

    

648.5372 197.872 

    

738.6968 194.1687 

    

796.7718 193.9902 

    

869.918712 197.1749 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case: Seismic - Non-Circular Failure - Liner Strength 
Filename: 20221125 Section C-C’ Seismic-Non-Circular-Peak_input (wilson) 
UTEXAS4 Input File 
Page 2 of 4 

 
 

 
Burns & McDonnell 

    

875.9111 195.1749 

     3     3 Native Surface 

     

0 230.1147 

     

82.3776 227.8661 

    

149.6914 228.9902 

    

353.4471 231.6161 

    

462.8547 233.1779 

    

602.9616 197.777 

    

640.4418 195.3469 

    

648.5372 195.872 

    

738.6968 192.1687 

    

796.7718 191.9902 

    

875.9111 195.1749 

     

1500 195.2685  

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

     

700 454.6 

     

4200 1942.8 
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5000 2183.7 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 

     2     62.40 Piezometric line 2 

     

0 231.1147 

     

82.3776 228.8661 

    

149.6914 229.9902 

    

353.4471 232.6161 

    

462.8547 234.1779 

    

602.9616 198.777 

    

640.4418 196.3469 

    

648.5372 196.872 

    

738.6968 193.1687 

    

796.7718 192.9902 

    

872.914906 196.1749 

    

875.9111 195.1749 

ANAlysis/computation data follow 

   Noncircular Search 2 

   

500 315.4 

   

602.96 198.78 
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640.44 196.35 fixed 

   

648.54 196.87 fixed 

   

738.7 193.17 fixed 

   

796.77 192.99 fixed 

   

872.914906 196.1749 fixed 

 10 5 

     MINimum weight follows:         

  5000 

     ITEration limit follows: 

          100 

 crack 

 12 d 

 Procedure 

 Corps of Engineers 

  0 

 Seismic 

 0.13 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to  

weight): 1.00000e-005 

Default minimum allowable weight for computations: 1.00000e+002 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 5 Surface 

Point        X           Y 

   1        0.00      328.89 

   2       71.05      326.06 

   3      188.52      321.33 

   4      296.79      317.03 

   5      337.81      317.09 

   6      486.38      316.95 

   7      523.86      312.67 

   8      869.92      197.17 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      232.11 

   2       82.38      229.87 

   3      149.69      230.99 

   4      353.45      233.62 

   5      462.85      235.18 

   6      602.96      199.78 

   7      640.44      197.35 

   8      648.54      197.87 

   9      738.70      194.17 

  10      796.77      193.99 

  11      869.92      197.17 

  12      875.91      195.17 

--------------------------------------------------------------- 

Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      230.11 

   2       82.38      227.87 

   3      149.69      228.99 

   4      353.45      231.62 

   5      462.85      233.18 

   6      602.96      197.78 
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   7      640.44      195.35 

   8      648.54      195.87 

   9      738.70      192.17 

  10      796.77      191.99 

  11      875.91      195.17 

  12     1500.00      195.27 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 2 --------------------------------------------------

-----------------------------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2               700.0            454.6 

       3              4200.0           1942.8 

       4              5000.0           2183.7 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 ----------------------------------------------------------------------- 

Description: Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      190.00 

  2     1500.00      190.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      231.11 

  2       82.38      228.87 

  3      149.69      229.99 

  4      353.45      232.62 

  5      462.85      234.18 

  6      602.96      198.78 

  7      640.44      196.35 

  8      648.54      196.87 

  9      738.70      193.17 

 10      796.77      192.99 

 11      872.91      196.17 

 12      875.91      195.17 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         500.00         315.40   angle to be computed - moveable 

   2         602.96         198.78   angle to be computed - moveable 

   3         640.44         196.35                        - fixed 

   4         648.54         196.87                        - fixed 

   5         738.70         193.17                        - fixed 

   6         796.77         192.99                        - fixed 

   7         872.91         196.17                        - fixed 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 12.000 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 0.00 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

 

 

 

 

 

 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221128 Section C-C’ Seismic - Non-Circular - Peak_output (wilson).docx 
 
UTEXAS4 Output File 
Page 8 of 20 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      328.89 

        2       71.05      326.06 

        3       82.38      325.60 

        4      149.69      322.89 

        5      188.52      321.33 

        6      296.79      317.03 

        7      337.81      317.09 

        8      353.45      317.07 

        9      462.85      316.98 

       10      486.38      316.95 

       11      523.86      312.67 

       12      602.96      286.27 

       13      640.44      273.76 

       14      648.54      271.06 

       15      738.70      240.97 

       16      796.77      221.59 

       17      869.92      197.17 

       18      875.91      195.17 

       19     1500.00      195.27 

Left end point on noncircular shear surface adjusted to: 

X: 511.78, Y: 302.05 

Adjustment was made to put end point at bottom of crack. 

Noncircular Shear Surface Points After End Point Adjustment 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         511.78         302.05   angle to be computed - moveable 

   2         602.96         198.78   angle to be computed - moveable 

   3         640.44         196.35                        - fixed 

   4         648.54         196.87                        - fixed 

   5         738.70         193.17                        - fixed 

   6         796.77         192.99                        - fixed 

   7         872.91         196.17                        - fixed 

Computed crack depth: 12.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     511.78     Y:     302.05 

X:     602.96     Y:     198.78 

X:     640.44     Y:     196.35 

X:     648.54     Y:     196.87 

X:     738.70     Y:     193.17 

X:     796.77     Y:     192.99 

X:     872.91     Y:     196.17 

Minimum factor of safety: 1.427 

Side force inclination: -0.00 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 2 

Total number of shear surfaces attempted: 10 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 10 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  1.4273 |     5        5  | 

    2 |     5.0000 |  1       5.000 |  1.4273 |    10       10  | 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        511.78    302.05 

   1    514.80    298.63         4553    1       100.0    35.00         0.0 

        517.82    295.21 

   2    520.84    291.79         6411    1       100.0    35.00         0.0 

        523.86    288.37 

   3    527.76    283.95        10688    1       100.0    35.00         0.0 

        531.66    279.54 

   4    535.56    275.12        13116    1       100.0    35.00         0.0 

        539.46    270.71 

   5    543.35    266.29        15544    1       100.0    35.00         0.0 

        547.25    261.88 

   6    551.15    257.46        17972    1       100.0    35.00         0.0 

        555.05    253.05 

   7    558.95    248.63        20400    1       100.0    35.00         0.0 

        562.85    244.22 

   8    566.74    239.80        22827    1       100.0    35.00         0.0 

        570.64    235.39 

   9    574.54    230.97        25255    1       100.0    35.00         0.0 

        578.44    226.56 

  10    582.34    222.14        27683    1       100.0    35.00         0.0 

        586.23    217.72 

  11    590.13    213.31        30111    1       100.0    35.00         0.0 

        594.03    208.89 

  12    597.93    204.48        32539    1       100.0    35.00         0.0 

        601.83    200.06 

  13    602.39    199.42         4972    2   NONLINEAR ENVELOPE         0.0 

        602.96    198.78 

  14    602.96    198.78            7    2   NONLINEAR ENVELOPE         0.0 

        602.96    198.78 

  15    609.21    198.37        54475    2   NONLINEAR ENVELOPE         0.0 

        615.45    197.97 

  16    621.70    197.56        52376    2   NONLINEAR ENVELOPE         0.0 

        627.95    197.16 

  17    634.19    196.75        50278    2   NONLINEAR ENVELOPE         0.0 

        640.44    196.35 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221128 Section C-C’ Seismic - Non-Circular - Peak_output (wilson).docx 
 
UTEXAS4 Output File 
Page 11 of 20 

 
 

 
Burns & McDonnell 

  18    640.44    196.35            7    2   NONLINEAR ENVELOPE         0.0 

        640.44    196.35 

  19    642.85    196.50        18781    2   NONLINEAR ENVELOPE         0.0 

        645.27    196.66 

  20    646.90    196.76        12468    2   NONLINEAR ENVELOPE         0.1 

        648.54    196.87 

  21    648.54    196.87           11    2   NONLINEAR ENVELOPE         0.1 

        648.54    196.87 

  22    653.66    196.66        37969    2   NONLINEAR ENVELOPE         0.1 

        658.79    196.45 

  23    663.91    196.24        36432    2   NONLINEAR ENVELOPE         0.1 

        669.04    196.03 

  24    674.16    195.82        34894    2   NONLINEAR ENVELOPE         0.1 

        679.29    195.61 

  25    684.41    195.40        33356    2   NONLINEAR ENVELOPE         0.0 

        689.54    195.19 

  26    694.66    194.98        31819    2   NONLINEAR ENVELOPE         0.0 

        699.79    194.77 

  27    704.65    194.57        28779    2   NONLINEAR ENVELOPE         0.0 

        709.51    194.37 

  28    714.38    194.17        27393    2   NONLINEAR ENVELOPE         0.0 

        719.24    193.97 

  29    724.10    193.77        26008    2   NONLINEAR ENVELOPE         0.0 

        728.97    193.57 

  30    733.83    193.37        24623    2   NONLINEAR ENVELOPE         0.0 

        738.70    193.17 

  31    738.70    193.17            8    2   NONLINEAR ENVELOPE         0.0 

        738.70    193.17 

  32    743.72    193.15        23861    2   NONLINEAR ENVELOPE         0.0 

        748.74    193.14 

  33    753.76    193.12        22196    2   NONLINEAR ENVELOPE         0.0 

        758.78    193.11 

  34    763.80    193.09        20530    2   NONLINEAR ENVELOPE         0.0 

        768.82    193.08 

  35    773.84    193.06        18864    2   NONLINEAR ENVELOPE         0.0 

        778.86    193.05 

  36    783.87    193.03        17198    2   NONLINEAR ENVELOPE         0.0 

        788.89    193.01 

  37    792.83    193.00        12327    2   NONLINEAR ENVELOPE         0.0 

        796.77    192.99 

  38    796.77    192.99            3    2   NONLINEAR ENVELOPE         0.0 

        796.77    192.99 

  39    802.87    193.25        16899    2   NONLINEAR ENVELOPE         0.0 

        808.96    193.50 

  40    815.06    193.75        14126    2   NONLINEAR ENVELOPE         0.0 

        821.15    194.01 

  41    827.25    194.26        11353    2   NONLINEAR ENVELOPE         0.0 

        833.35    194.52 

  42    839.44    194.77         8579    2   NONLINEAR ENVELOPE         0.0 

        845.54    195.03 

  43    851.63    195.28         5806    2   NONLINEAR ENVELOPE         0.0 

        857.73    195.54 
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  44    863.82    195.79         3033    2   NONLINEAR ENVELOPE         0.0 

        869.92    196.05 

  45    871.42    196.11          202    2   NONLINEAR ENVELOPE         0.0 

        872.91    196.17 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

   1    514.80        592     306.17           0          0    514.80   313.71 

   2    520.84        833     302.40           0          0    520.84   313.02 

   3    527.76       1389     297.66           0          0    527.76   311.37 

   4    535.56       1705     291.95           0          0    535.56   308.77 

   5    543.35       2021     286.23           0          0    543.35   306.17 

   6    551.15       2336     280.51           0          0    551.15   303.57 

   7    558.95       2652     274.80           0          0    558.95   300.96 

   8    566.74       2968     269.08           0          0    566.74   298.36 

   9    574.54       3283     263.37           0          0    574.54   295.76 

  10    582.34       3599     257.65           0          0    582.34   293.16 

  11    590.13       3914     251.93           0          0    590.13   290.56 

  12    597.93       4230     246.22           0          0    597.93   287.95 

  13    602.39        646     242.60           0          0    602.39   286.46 

  14    602.96          1     241.85           0          0    602.96   286.27 

  15    609.21       7082     240.60           0          0    609.21   284.19 

  16    621.70       6809     238.11           0          0    621.70   280.02 

  17    634.19       6536     235.63           0          0    634.19   275.85 

  18    640.44          1     234.38           0          0    640.44   273.76 

  19    642.85       2442     234.05           0          0    642.85   272.96 

  20    646.90       1621     233.51           0          0    646.90   271.61 

  21    648.54          1     233.29           0          0    648.54   271.06 

  22    653.66       4936     232.33           0          0    653.66   269.35 

  23    663.91       4736     230.41           0          0    663.91   265.93 

  24    674.16       4536     228.49           0          0    674.16   262.51 

  25    684.41       4336     226.57           0          0    684.41   259.09 

  26    694.66       4136     224.65           0          0    694.66   255.67 

  27    704.65       3741     222.78           0          0    704.65   252.33 

  28    714.38       3561     220.96           0          0    714.38   249.09 

  29    724.10       3381     219.14           0          0    724.10   245.84 

  30    733.83       3201     217.32           0          0    733.83   242.59 

  31    738.70          1     216.41           0          0    738.70   240.97 

  32    743.72       3102     215.56           0          0    743.72   239.29 

  33    753.76       2885     213.87           0          0    753.76   235.94 
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  34    763.80       2669     212.18           0          0    763.80   232.59 

  35    773.84       2452     210.50           0          0    773.84   229.24 

  36    783.87       2236     208.81           0          0    783.87   225.89 

  37    792.83       1602     207.31           0          0    792.83   222.90 

  38    796.77          0     206.65           0          0    796.77   221.59 

  39    802.87       2197     205.75           0          0    802.87   219.55 

  40    815.06       1836     203.98           0          0    815.06   215.48 

  41    827.25       1476     202.20           0          0    827.25   211.42 

  42    839.44       1115     200.45           0          0    839.44   207.35 

  43    851.63        755     198.73           0          0    851.63   203.28 

  44    863.82        394     197.14           0          0    863.82   199.21 

  45    871.42         26     196.39           0          0    871.42   196.67 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

     1           3.00000            1.873e+005    -3.029 

Reduced value - Delta was too large ............     -0.500 

     2           2.50000            1.508e+005    -1.756 

Reduced value - Delta was too large ............     -0.500 

     3           2.00000            9.843e+004    -0.770 

Reduced value - Delta was too large ............     -0.500 

     4           1.50000            1.611e+004    -0.076 

     5           1.42413           -7.477e+002     0.003 

     6           1.42734           -1.473e+000     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

Summation of Horizontal Forces: 1.40924e-010 

Summation of Vertical Forces: 1.05832e-010 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 1.49205e+000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 1.427     Side Force Inclination:  -0.00 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       514.80     298.63       433.5       433.5       282.7 

   2       520.84     291.79       631.3       631.3       379.7 

   3       527.76     283.95       830.2       830.2       477.3 

   4       535.56     275.12      1030.4      1030.4       575.5 

   5       543.35     266.29      1230.6      1230.6       673.8 

   6       551.15     257.46      1430.8      1430.8       772.0 

   7       558.95     248.63      1631.0      1631.0       870.2 

   8       566.74     239.80      1831.2      1831.2       968.4 

   9       574.54     230.97      2031.4      2031.4      1066.6 

  10       582.34     222.14      2231.5      2231.5      1164.8 

  11       590.13     213.31      2431.7      2431.7      1263.0 

  12       597.93     204.48      2631.9      2631.9      1361.2 

  13       602.39     199.42      3187.1      3187.1      1059.4 

  14       602.96     198.78      4354.1      4354.1      1393.7 

  15       609.21     198.37      4271.3      4271.3      1376.2 

  16       621.70     197.56      4106.1      4106.1      1333.2 

  17       634.19     196.75      3941.3      3941.3      1284.1 

  18       640.44     196.35      4024.5      4024.5      1308.9 

  19       642.85     196.50      3975.7      3975.7      1294.3 

  20       646.90     196.76      3893.8      3893.7      1269.9 

  21       648.54     196.87      3860.6      3860.5      1260.0 

  22       653.66     196.66      3655.5      3655.4      1198.9 

  23       663.91     196.24      3507.3      3507.2      1154.7 

  24       674.16     195.82      3359.1      3359.0      1110.6 

  25       684.41     195.40      3210.8      3210.8      1066.5 

  26       694.66     194.98      3062.6      3062.6      1022.3 

  27       704.65     194.57      2918.2      2918.2       979.3 

  28       714.38     194.17      2777.5      2777.5       937.4 

  29       724.10     193.77      2636.8      2636.8       895.5 

  30       733.83     193.37      2496.1      2496.1       853.6 

  31       738.70     193.17      2425.8      2425.8       832.6 

  32       743.72     193.15      2374.4      2374.4       817.3 

  33       753.76     193.12      2208.6      2208.6       767.9 
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  34       763.80     193.09      2042.8      2042.8       718.5 

  35       773.84     193.06      1877.0      1877.0       669.1 

  36       783.87     193.03      1711.2      1711.2       619.7 

  37       792.83     193.00      1563.3      1563.3       575.7 

  38       796.77     192.99      1523.5      1523.5       563.8 

  39       802.87     193.25      1408.3      1408.3       529.5 

  40       815.06     193.75      1178.0      1178.0       460.9 

  41       827.25     194.26       947.6       947.6       392.3 

  42       839.44     194.77       717.3       717.3       323.6 

  43       851.63     195.28       485.5       485.5       220.9 

  44       863.82     195.79       253.6       253.6       115.4 

  45       871.42     196.11        68.8        68.8        31.3 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

MSB CELL 3 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                   Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

   1      517.82         1850       -0.00              1850            -0 

   2      523.86         4709       -0.00              4709            -0 

   3      531.66         9708       -0.00              9708            -0 

   4      539.46        16025       -0.00             16025            -0 

   5      547.25        23660       -0.00             23660            -0 

   6      555.05        32613       -0.00             32613            -0 

   7      562.85        42883       -0.00             42883            -0 

   8      570.64        54471       -0.00             54471            -0 

   9      578.44        67377       -0.00             67377            -0 

  10      586.23        81601       -0.00             81601            -0 

  11      594.03        97142       -0.00             97142            -0 

  12      601.83       114002       -0.00            114002            -0 

  13      602.96       117539       -0.00            117539            -0 

  14      602.96       117538       -0.00            117538            -0 

  15      615.45       110887       -0.00            110887            -0 

  16      627.95       104367       -0.00            104367            -0 

  17      640.44        98054       -0.00             98054            -0 

  18      640.44        98052       -0.00             98052            -0 

  19      645.27        93017       -0.00             93017            -0 

  20      648.54        89667       -0.00             89667            -0 

  21      648.54        89665       -0.00             89665            -0 

  22      658.79        83851       -0.00             83851            -0 

  23      669.04        78227       -0.00             78227            -0 

  24      679.29        72793       -0.00             72793            -0 

  25      689.54        67550       -0.00             67550            -0 

  26      699.79        62497       -0.00             62497            -0 

  27      709.51        57877       -0.00             57877            -0 

  28      719.24        53428       -0.00             53428            -0 

  29      728.97        49151       -0.00             49151            -0 

  30      738.70        45045       -0.00             45045            -0 

  31      738.70        45044       -0.00             45044            -0 

  32      748.74        40015       -0.00             40015            -0 

  33      758.78        35260       -0.00             35260            -0 

  34      768.82        30780       -0.00             30780            -0 

  35      778.86        26573       -0.00             26573            -0 

  36      788.89        22641       -0.00             22641            -0 
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  37      796.77        19748       -0.00             19748            -0 

  38      796.77        19747       -0.00             19747            -0 

  39      808.96        14771       -0.00             14771            -0 

  40      821.15        10388       -0.00             10388            -0 

  41      833.35         6598       -0.00              6598            -0 

  42      845.54         3402       -0.00              3402            -0 

  43      857.73         1216       -0.00              1216            -0 

  44      869.92           75       -0.00                75            -0 

  45      872.91           -1       -0.00                -1             0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 

 



Profile: D-D' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

467 332.87 5

582.57 199.08

609.56 200.08 fixed

658.23 199.94 fixed

730.21 197.07 fixed

806.28 198.05 fixed

863 199.68 fixed

866 198.68 fixed

Crack Depth

15

Seismic Acceleration

0.13

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

491.58 308.32 1.416

583.06 199.95

609.56 200.08

658.23 199.94

730.21 197.07

806.28 198.05

863 199.68

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

     

0 332.8662 

     

70.2135 332.8662 

    

462.9171 332.8662 

    

859.9918497 200.6787 

   

     2     2 Liner 

     

0 225.941 

     

60.295 222.8622 

     

96.3755 221.4547 

     

222.67 219.9925 

     

229.574 218.9521 

    

238.2127 218.2238 

    

281.1197 216.7649 

    

317.0974 215.141 

    

353.4706 213.1896 

     

385.299 212.1641 

    

399.5351 213.1354 

    

414.0331 211.9903 

    

429.8377 214.4455 

    

446.6344 217.3867 
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474.0832 208.2405 

    

531.0248 200.0882 

    

582.5672 200.0792 

    

609.5593 201.0805 

    

658.2285 200.9409 

    

730.2071 198.071 

    

806.2818 199.0468 

    

859.9918497 200.6787 

    

862.9957248 199.6787 

    

865.9996 198.6787 

     3     3 Native Surface 

     

0 223.941 

     

60.295 220.8622 

     

96.3755 219.4547 

     

222.67 217.9925 

     

229.574 216.9521 

    

238.2127 216.2238 

    

281.1197 214.7649 

    

317.0974 213.141 

    

353.4706 211.1896 

     

385.299 210.1641 

    

399.5351 211.1354 

    

414.0331 209.9903 
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429.8377 212.4455 

    

446.6344 215.3867 

    

474.0832 206.2405 

    

531.0248 198.0882 

    

582.5672 198.0792 

    

609.5593 199.0805 

    

658.2285 198.9409 

    

730.2071 196.071 

    

806.2818 197.0468 

    

865.9996 198.6787 

     

1500 199.105 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

 2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

     

700 454.6 

     

4200 1942.8 

     

5000 2183.7 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 
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                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 

     2     62.40 Piezometric line 2 

     

0 224.941 

     

60.295 221.8622 

     

96.3755 220.4547 

     

222.67 218.9925 

     

229.574 217.9521 

    

238.2127 217.2238 

    

281.1197 215.7649  

    

317.0974 214.141 

    

353.4706 212.1896 

     

385.299 211.1641 

    

399.5351 212.1354 

    

414.0331 210.9903 

    

429.8377 213.4455 

    

446.6344 216.3867 

    

474.0832 207.2405 

    

531.0248 199.0882 

    

582.5672 199.0792 

    

609.5593 200.0805 
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658.2285 199.9409 

    

730.2071 197.071 

    

806.2818 198.0468 

    

862.9957248 199.6787 

    

865.9996 198.6787 

 

ANAlysis/computation data follow 

   Noncircular Search 2 

     

467 332.8662 

    

582.5672 199.0792  

    

609.5593 200.0805 Fixed 

    

658.2285 199.9409 Fixed 

    

730.2071 197.071 Fixed 

    

806.2818 198.0468 Fixed 

    

862.9957248 199.6787 Fixed 

    

865.9996 198.6787 Fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 15 d 

 Procedure 

 Corps of Engineers 

  0 

 Seismic 

 0.13 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to  

weight): 1.00000e-005 

Default minimum allowable weight for computations: 1.00000e+002 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

--------------------------------------------------------------- 

Profile Line No. 1 - Material Type (Number): 1 --------------------------------------------------

-------------Description: 

Cell 5 Surface 

Point        X           Y 

   1        0.00      332.87 

   2       70.21      332.87 

   3      462.92      332.87 

   4      859.99      200.68 

--------------------------------------------------------------- 

Profile Line No. 2 - Material Type (Number): 2 --------------------------------------------------

-------------Description: 

Liner 

Point        X           Y 

   1        0.00      225.94 

   2       60.30      222.86 

   3       96.38      221.45 

   4      222.67      219.99 

   5      229.57      218.95 

   6      238.21      218.22 

   7      281.12      216.76 

   8      317.10      215.14 

   9      353.47      213.19 

  10      385.30      212.16 

  11      399.54      213.14 

  12      414.03      211.99 

  13      429.84      214.45 

  14      446.63      217.39 

  15      474.08      208.24 

  16      531.02      200.09 

  17      582.57      200.08 

  18      609.56      201.08 

  19      658.23      200.94 

  20      730.21      198.07 

  21      806.28      199.05 

  22      859.99      200.68 

  23      863.00      199.68 

  24      866.00      198.68 

--------------------------------------------------------------- 
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Profile Line No. 3 - Material Type (Number): 3 --------------------------------------------------

-------------Description: 

Native Surface 

Point        X           Y 

   1        0.00      223.94 

   2       60.30      220.86 

   3       96.38      219.45 

   4      222.67      217.99 

   5      229.57      216.95 

   6      238.21      216.22 

   7      281.12      214.76 

   8      317.10      213.14 

   9      353.47      211.19 

  10      385.30      210.16 

  11      399.54      211.14 

  12      414.03      209.99 

  13      429.84      212.45 

  14      446.63      215.39 

  15      474.08      206.24 

  16      531.02      198.09 

  17      582.57      198.08 

  18      609.56      199.08 

  19      658.23      198.94 

  20      730.21      196.07 

  21      806.28      197.05 

  22      866.00      198.68 

  23     1500.00      199.10 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 1 ----------------------------------------------------------------------

---------------Description: 

Cell 3 Waste 

Constant unit weight of soil (material): 50.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 2 ----------------------------------------------------------------------

---------------Description: 

Liner 

Constant unit weight of soil (material): 120.0 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

    Point     Normal Stress     Shear Stress 

       1                 0.0              0.0 

       2               700.0            454.6 

       3              4200.0           1942.8 

       4              5000.0           2183.7 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

------------------------------------------------------------------------------------- 

DATA FOR MATERIAL NUMBER 3 ----------------------------------------------------------------------

---------------Description: 

Natural Soil (GP Dense to Very Dense) 

Constant unit weight of soil (material): 130.0 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

------------------------------------------------------------------------ 

Piezometric Line Number 1 -----------------------------------------------------------------------

-Description: 

Piezometric line 1 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      190.00 

  2     1500.00      190.00 

------------------------------------------------------------------------ 

Piezometric Line Number 2 -----------------------------------------------------------------------

-Description: 

Piezometric line 2 

Unit weight of fluid (water): 62.4 

Point        X           Y 

  1        0.00      224.94 

  2       60.30      221.86 

  3       96.38      220.45 

  4      222.67      218.99 

  5      229.57      217.95 

  6      238.21      217.22 

  7      281.12      215.76 

  8      317.10      214.14 

  9      353.47      212.19 

 10      385.30      211.16 

 11      399.54      212.14 

 12      414.03      210.99 

 13      429.84      213.45 

 14      446.63      216.39 

 15      474.08      207.24 

 16      531.02      199.09 

 17      582.57      199.08 

 18      609.56      200.08 

 19      658.23      199.94 

 20      730.21      197.07 

 21      806.28      198.05 

 22      863.00      199.68 

 23      866.00      198.68 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

Coordinates of points on shear surface which are to be shifted 

Point         X              Y      Shift Angle 

   1         467.00         332.87   angle to be computed - moveable 

   2         582.57         199.08   angle to be computed - moveable 

   3         609.56         200.08                        - fixed 

   4         658.23         199.94                        - fixed 

   5         730.21         197.07                        - fixed 

   6         806.28         198.05                        - fixed 

   7         863.00         199.68                        - fixed 

   8         866.00         198.68                        - fixed 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

Depth of crack: 15.000 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 0.00 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

--------------------------------------------------------------------------------The 

following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

These slope geometry were generated from the Profile Lines. 

     Point       X           Y 

        1        0.00      332.87 

        2       60.30      332.87 

        3       70.21      332.87 

        4       96.38      332.87 

        5      222.67      332.87 

        6      229.57      332.87 

        7      238.21      332.87 

        8      281.12      332.87 

        9      317.10      332.87 

       10      353.47      332.87 

       11      385.30      332.87 

       12      399.54      332.87 

       13      414.03      332.87 

       14      429.84      332.87 

       15      446.63      332.87 

       16      462.92      332.87 

       17      474.08      329.15 

       18      531.02      310.19 

       19      582.57      293.03 

       20      609.56      284.05 

       21      658.23      267.85 

       22      730.21      243.88 

       23      806.28      218.56 

       24      859.99      200.68 

       25      863.00      199.68 

       26      866.00      198.68 

       27     1500.00      199.10 

Left end point on noncircular shear surface adjusted to: 

X: 486.84, Y: 309.90 

Adjustment was made to put end point at bottom of crack. 

Right end point on noncircular shear surface adjusted to: 

X: 863.00, Y: 199.68 

Adjustment was made to put end point on the slope. 

Right end point deleted after adjustment because it was same as adjacent point. 

Noncircular Shear Surface Points After End Point Adjustment 

Coordinates of points on shear surface which are to be shifted 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     459.79     Y:     317.87 

X:     590.35     Y:     213.29 

X:     609.56     Y:     200.08 

X:     658.23     Y:     199.94 

X:     730.21     Y:     197.07 

X:     806.28     Y:     198.05 

X:     863.00     Y:     199.68 

Minimum factor of safety: 1.416 

Side force inclination: -0.00 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 4 

Total number of shear surfaces attempted: 20 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 20 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  1.4360 |     5        5  | 

    2 |    10.0000 |  1      10.000 |  1.4214 |    10       10  | 

    3 |    10.0000 |  2       3.990 |  1.4158 |    15       15  | 

    4 |     5.0000 |  1       5.000 |  1.4157 |    20       20  | 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        459.79    317.87 

   1    461.35    316.61         2539    1       100.0    35.00         0.0 

        462.92    315.36 

   2    465.71    313.13         5251    1       100.0    35.00         0.0 

        468.50    310.89 

   3    471.29    308.66         5980    1       100.0    35.00         0.0 

        474.08    306.42 

   4    478.83    302.62        11840    1       100.0    35.00         0.0 

        483.57    298.82 

   5    488.32    295.02        13947    1       100.0    35.00         0.0 

        493.06    291.22 

   6    497.81    287.42        16055    1       100.0    35.00         0.0 

        502.55    283.61 

   7    507.30    279.81        18163    1       100.0    35.00         0.0 

        512.04    276.01 

   8    516.79    272.21        20271    1       100.0    35.00         0.0 

        521.53    268.41 

   9    526.28    264.61        22379    1       100.0    35.00         0.0 

        531.02    260.81 

  10    536.18    256.68        26697    1       100.0    35.00         0.0 

        541.33    252.55 

  11    546.49    248.42        29184    1       100.0    35.00         0.0 

        551.64    244.30 

  12    556.80    240.17        31671    1       100.0    35.00         0.0 

        561.95    236.04 

  13    567.10    231.91        34158    1       100.0    35.00         0.0 

        572.26    227.78 

  14    577.41    223.65        36645    1       100.0    35.00         0.0 

        582.57    219.52 

  15    586.46    216.41        29330    1       100.0    35.00         0.0 

        590.35    213.29 

  16    594.81    210.22        35087    1       100.0    35.00         0.0 

        599.27    207.16 

  17    603.72    204.09        36496    1       100.0    35.00         0.0 
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        608.18    201.03 

  18    608.87    200.55         5824    2   NONLINEAR ENVELOPE         0.0 

        609.56    200.08 

  19    615.64    200.06        50713    2   NONLINEAR ENVELOPE         0.0 

        621.73    200.05 

  20    627.81    200.03        48270    2   NONLINEAR ENVELOPE         0.0 

        633.89    200.01 

  21    639.98    199.99        45827    2   NONLINEAR ENVELOPE         0.0 

        646.06    199.98 

  22    652.14    199.96        43385    2   NONLINEAR ENVELOPE         0.0 

        658.23    199.94 

  23    664.23    199.70        40517    2   NONLINEAR ENVELOPE         0.0 

        670.22    199.46 

  24    676.22    199.22        38408    2   NONLINEAR ENVELOPE         0.0 

        682.22    198.98 

  25    688.22    198.75        36299    2   NONLINEAR ENVELOPE         0.0 

        694.22    198.51 

  26    700.22    198.27        34191    2   NONLINEAR ENVELOPE         0.0 

        706.21    198.03 

  27    712.21    197.79        32082    2   NONLINEAR ENVELOPE         0.0 

        718.21    197.55 

  28    724.21    197.31        29974    2   NONLINEAR ENVELOPE         0.0 

        730.21    197.07 

  29    736.55    197.15        29176    2   NONLINEAR ENVELOPE         0.0 

        742.89    197.23 

  30    749.23    197.31        26397    2   NONLINEAR ENVELOPE         0.0 

        755.57    197.40 

  31    761.90    197.48        23618    2   NONLINEAR ENVELOPE         0.0 

        768.24    197.56 

  32    774.58    197.64        20839    2   NONLINEAR ENVELOPE         0.0 

        780.92    197.72 

  33    787.26    197.80        18060    2   NONLINEAR ENVELOPE         0.0 

        793.60    197.88 

  34    799.94    197.97        15281    2   NONLINEAR ENVELOPE         0.0 

        806.28    198.05 

  35    813.00    198.24        13091    2   NONLINEAR ENVELOPE         0.0 

        819.71    198.43 

  36    826.42    198.63         9851    2   NONLINEAR ENVELOPE         0.0 

        833.14    198.82 

  37    839.85    199.01         6611    2   NONLINEAR ENVELOPE         0.0 

        846.56    199.21 

  38    853.28    199.40         3371    2   NONLINEAR ENVELOPE         0.0 

        859.99    199.59 

  39    861.49    199.64          196    2   NONLINEAR ENVELOPE         0.0 

        863.00    199.68 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

   1    461.35        330     324.74           0          0    461.35   332.87 

   2    465.71        683     322.53           0          0    465.71   331.94 

   3    471.29        777     319.37           0          0    471.29   330.08 

   4    478.83       1539     315.09           0          0    478.83   327.57 

   5    488.32       1813     309.71           0          0    488.32   324.41 

   6    497.81       2087     304.33           0          0    497.81   321.25 

   7    507.30       2361     298.95           0          0    507.30   318.09 

   8    516.79       2635     293.57           0          0    516.79   314.93 

   9    526.28       2909     288.19           0          0    526.28   311.77 

  10    536.18       3471     282.58           0          0    536.18   308.48 

  11    546.49       3794     276.73           0          0    546.49   305.05 

  12    556.80       4117     270.89           0          0    556.80   301.61 

  13    567.10       4441     265.05           0          0    567.10   298.18 

  14    577.41       4764     259.20           0          0    577.41   294.75 

  15    586.46       3813     254.07           0          0    586.46   291.74 

  16    594.81       4561     249.59           0          0    594.81   288.96 

  17    603.72       4745     245.04           0          0    603.72   285.99 

  18    608.87        757     242.07           0          0    608.87   284.28 

  19    615.64       6593     240.36           0          0    615.64   282.02 

  20    627.81       6275     238.32           0          0    627.81   277.97 

  21    639.98       5958     236.28           0          0    639.98   273.92 

  22    652.14       5640     234.24           0          0    652.14   269.87 

  23    664.23       5267     232.10           0          0    664.23   265.85 

  24    676.22       4993     229.87           0          0    676.22   261.86 

  25    688.22       4719     227.63           0          0    688.22   257.86 

  26    700.22       4445     225.40           0          0    700.22   253.87 

  27    712.21       4171     223.16           0          0    712.21   249.87 

  28    724.21       3897     220.93           0          0    724.21   245.88 

  29    736.55       3793     218.80           0          0    736.55   241.77 

  30    749.23       3432     216.77           0          0    749.23   237.55 

  31    761.90       3070     214.75           0          0    761.90   233.33 

  32    774.58       2709     212.73           0          0    774.58   229.11 
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  33    787.26       2348     210.71           0          0    787.26   224.89 

  34    799.94       1987     208.69           0          0    799.94   220.67 

  35    813.00       1702     206.66           0          0    813.00   216.32 

  36    826.42       1281     204.64           0          0    826.42   211.85 

  37    839.85        859     202.65           0          0    839.85   207.38 

  38    853.28        438     200.79           0          0    853.28   202.91 

  39    861.49         25     199.91           0          0    861.49   200.18 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

     1           3.00000            2.063e+005    -3.090 

Reduced value - Delta was too large ............     -0.500 

     2           2.50000            1.669e+005    -1.793 

Reduced value - Delta was too large ............     -0.500 

     3           2.00000            1.101e+005    -0.792 

Reduced value - Delta was too large ............     -0.500 

     4           1.50000            2.049e+004    -0.089 

     5           1.41134           -1.118e+003     0.004 

     6           1.41569           -2.992e+000     0.000 

     7           1.41571           -2.155e-005     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

Summation of Horizontal Forces: 1.19996e-010 

Summation of Vertical Forces: 8.59757e-011 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.24854e-005 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 1.416     Side Force Inclination:  -0.00 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

   1       461.35     316.61       541.5       541.5       338.5 

   2       465.71     313.13       633.1       633.1       383.8 

   3       471.29     308.66       726.7       726.7       430.1 

   4       478.83     302.62       853.0       853.0       492.5 

   5       488.32     295.02      1012.1      1012.1       571.2 

   6       497.81     287.42      1171.2      1171.2       649.9 

   7       507.30     279.81      1330.3      1330.3       728.6 

   8       516.79     272.21      1489.4      1489.4       807.3 

   9       526.28     264.61      1648.5      1648.5       886.0 

  10       536.18     256.68      1814.4      1814.4       968.0 

  11       546.49     248.42      1987.2      1987.2      1053.5 

  12       556.80     240.17      2160.0      2160.0      1139.0 

  13       567.10     231.91      2332.8      2332.8      1224.4 

  14       577.41     223.65      2505.6      2505.6      1309.9 

  15       586.46     216.41      2657.3      2657.3      1384.9 

  16       594.81     210.22      2901.3      2901.3      1505.6 

  17       603.72     204.09      3019.3      3019.3      1564.0 

  18       608.87     200.55      3435.4      3435.4      1142.7 

  19       615.64     200.06      4164.1      4164.1      1361.5 

  20       627.81     200.03      3963.5      3963.5      1301.3 

  21       639.98     199.99      3762.9      3762.9      1241.0 

  22       652.14     199.96      3562.3      3562.3      1180.8 

  23       664.23     199.70      3333.1      3333.1      1111.9 

  24       676.22     199.22      3159.4      3159.4      1059.8 

  25       688.22     198.75      2985.7      2985.7      1007.6 

  26       700.22     198.27      2812.0      2812.0       955.4 

  27       712.21     197.79      2638.3      2638.3       903.3 

  28       724.21     197.31      2464.6      2464.6       851.1 

  29       736.55     197.15      2311.4      2311.4       805.1 

  30       749.23     197.31      2091.4      2091.4       739.0 

  31       761.90     197.48      1871.4      1871.4       672.9 

  32       774.58     197.64      1651.3      1651.3       606.8 
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  33       787.26     197.80      1431.3      1431.3       540.8 

  34       799.94     197.97      1211.3      1211.3       474.7 

  35       813.00     198.24       986.7       986.7       407.2 

  36       826.42     198.63       743.3       743.3       334.1 

  37       839.85     199.01       498.9       498.9       228.9 

  38       853.28     199.40       254.4       254.4       116.7 

  39       861.49     199.64        66.1        66.1        30.3 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Wed Nov 16 06:41:13 2022 

Name of input data file:  

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope  

Stability\Section D-D'\MSB Section D-D' - Non Circular - Seismic -  

Corps.input-utexas 

MSB CELL 3 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

                   Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

   1      462.92          628       -0.00               628            -0 

   2      468.50         1999       -0.00              1999            -0 

   3      474.08         3625       -0.00              3625            -0 

   4      483.57         6974       -0.00              6974            -0 

   5      493.06        11060       -0.00             11060            -0 

   6      502.55        15882       -0.00             15882            -0 

   7      512.04        21441       -0.00             21441            -0 

   8      521.53        27737       -0.00             27737            -0 

   9      531.02        34769       -0.00             34769            -0 

  10      541.33        43242       -0.00             43242            -0 

  11      551.64        52584       -0.00             52584            -0 

  12      561.95        62795       -0.00             62795            -0 

  13      572.26        73875       -0.00             73875            -0 

  14      582.57        85825       -0.00             85825            -0 

  15      590.35        95428       -0.00             95428            -0 

  16      599.27       104352       -0.00            104352            -0 

  17      608.18       113664       -0.00            113664            -0 

  18      609.56       116104       -0.00            116104            -0 

  19      621.73       106276       -0.00            106276            -0 

  20      633.89        96856       -0.00             96856            -0 

  21      646.06        87845       -0.00             87845            -0 

  22      658.23        79242       -0.00             79242            -0 

  23      670.22        72764       -0.00             72764            -0 

  24      682.22        66555       -0.00             66555            -0 

  25      694.22        60614       -0.00             60614            -0 

  26      706.21        54942       -0.00             54942            -0 

  27      718.21        49539       -0.00             49539            -0 

  28      730.21        44404       -0.00             44404            -0 

  29      742.89        37613       -0.00             37613            -0 

  30      755.57        31335       -0.00             31335            -0 

  31      768.24        25569       -0.00             25569            -0 

  32      780.92        20315       -0.00             20315            -0 

  33      793.60        15574       -0.00             15574            -0 

  34      806.28        11345       -0.00             11345            -0 

  35      819.71         7198       -0.00              7198            -0 
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  36      833.14         3705       -0.00              3705            -0 

  37      846.56         1298       -0.00              1298            -0 

  38      859.99           71       -0.00                71            -0 

  39      863.00           -0       -0.00                -0             0 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 

 



Profile: A-A' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

10 330.8 5

166 231.1

239.52 231.2 fixed

282.38 230.81 fixed

293.54 229.13 fixed

305.19 231.19 fixed

381.95 232.81 fixed

404.55 233.16 fixed

461.68 232.9 fixed

467.12 232.91 fixed

Crack Depth

17

Seismic Acceleration

0.13

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

47.97 315.73 1.011

166.29 231.99

239.52 231.2

282.38 230.81

293.54 229.13

305.19 231.19

381.95 232.81

404.55 233.16

461.68 232.9

467.12 232.91

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface

1.011
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 3 Surface 

                      0.000000          333.976600 

                    147.552900          330.139000 

                    399.183500          246.250400 

                    406.121800          244.712800 

                    426.040100          244.023100 

                    437.832500          241.284800 

                    447.582100          240.087400 

   

                    464.4 233.9 

     2     2 Liner 

  

                   0 232.1156 

    

166.0471 232.1156 

    

239.5212 232.1992 

    

282.3832 231.8095 

    

293.5372 230.1338 

    

305.1905 232.1918 

    

381.9526 233.8086 

    

404.5544 234.1568 

     

464.4 233.9 

  469.925200      231.892400 

     3     3 Native Surface 

                      0.000000          230.115600 

                    166.047100          230.115600 

                    239.521200          230.199200 

                    282.383200          229.809500 

                    293.537200          228.133800 

                    305.190500          230.191800 

                    381.952600          231.808600 

                    404.554400          232.156800 

                    469.925200          231.892400 

                    507.465300          218.060500 

                    546.288900          216.988100 

                    583.471700          216.402500 

                    657.991300          215.510800 

                    741.835000          212.295700 

                    814.990400          214.257600 

                    864.122100          231.583000 

                    886.536400          237.805100 

                    945.522300          256.707600 

                    969.897400          262.128400 

                    978.535600          263.868000 
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                    999.028400          264.021200 

 

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

 2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

      

0 0 

      

2000 450.2 

      

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 

     

0 231.1156 

    

166.0471 231.1156 

    

239.5212 231.1992 

    

282.3832 230.8095 

    

293.5372 229.1338 

    

305.1905 231.1918 

    

381.9526 232.8086 

    

404.5544 233.1568 

    

461.6819 232.9 

    

467.1180884 232.9123734 

  469.925200      231.892400 

 

ANAlysis/computation data follow 
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   Noncircular Search 2 

  

     10 330.8 

  

     166 231.1 

    

239.5212 231.1992 fixed 

    

282.3832 230.8095 fixed 

    

293.5372 229.1338 fixed    

 

305.1905 231.1918 fixed 

    

381.9526 232.8086 fixed 

    

404.5544 233.1568 fixed 

    

461.6819 232.9 fixed 

    

467.1180884 232.9123734 fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 17 d 

 Procedure 

 Corps of Engineers 

  0 

 SEIsmic 

 0.13 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to weight): 1.00000e-

005 

Default minimum allowable weight for computations: 1.00000e+002 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

 

---------------------------------------------------------- 

----- Profile Line No. 1 - Material Type (Number): 1 ----- 

---------------------------------------------------------- 

Description: Cell 3 Surface 

 

Point        X           Y 

 

   1        0.00      333.98 

   2      147.55      330.14 

   3      399.18      246.25 

   4      406.12      244.71 

   5      426.04      244.02 

   6      437.83      241.28 

   7      447.58      240.09 

   8      464.40      233.90 

 

---------------------------------------------------------- 

----- Profile Line No. 2 - Material Type (Number): 2 ----- 

---------------------------------------------------------- 

Description: Liner 

 

Point        X           Y 

 

   1        0.00      232.12 

   2      166.05      232.12 

   3      239.52      232.20 

   4      282.38      231.81 

   5      293.54      230.13 

   6      305.19      232.19 

   7      381.95      233.81 

   8      404.55      234.16 

   9      464.40      233.90 

  10      469.93      231.89 

 

---------------------------------------------------------- 

----- Profile Line No. 3 - Material Type (Number): 3 ----- 

---------------------------------------------------------- 

Description: Native Surface 
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Point        X           Y 

 

   1        0.00      230.12 

   2      166.05      230.12 

   3      239.52      230.20 

   4      282.38      229.81 

   5      293.54      228.13 

   6      305.19      230.19 

   7      381.95      231.81 

   8      404.55      232.16 

   9      469.93      231.89 

  10      507.47      218.06 

  11      546.29      216.99 

  12      583.47      216.40 

  13      657.99      215.51 

  14      741.84      212.30 

  15      814.99      214.26 

  16      864.12      231.58 

  17      886.54      237.81 

  18      945.52      256.71 

  19      969.90      262.13 

  20      978.54      263.87 

  21      999.03      264.02 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 1 ------------------- 

------------------------------------------------------------------ 

Description: Cell 3 Waste 

 

Constant unit weight of soil (material): 50.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------ 

Description: Liner 

 

Constant unit weight of soil (material): 120.0 

 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

     Point     Normal Stress     Shear Stress 

 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 3 ------------------- 

------------------------------------------------------------------ 

Description: Natural Soil (GP Dense to Very Dense) 
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Constant unit weight of soil (material): 130.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 1 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 1 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      210.00 

  2     1000.00      210.00 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 2 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 2 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      231.12 

  2      166.05      231.12 

  3      239.52      231.20 

  4      282.38      230.81 

  5      293.54      229.13 

  6      305.19      231.19 

  7      381.95      232.81 

  8      404.55      233.16 

  9      461.68      232.90 

 10      467.12      232.91 

 11      469.93      231.89 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

 

Coordinates of points on shear surface which are to be shifted 

 

Point         X              Y      Shift Angle 

 

   1          10.00         330.80   angle to be computed - moveable 

   2         166.00         231.10   angle to be computed - moveable 

   3         239.52         231.20                        - fixed 

   4         282.38         230.81                        - fixed 

   5         293.54         229.13                        - fixed 

   6         305.19         231.19                        - fixed 

   7         381.95         232.81                        - fixed 

   8         404.55         233.16                        - fixed 

   9         461.68         232.90                        - fixed 

  10         467.12         232.91                        - fixed 

 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

 

Depth of crack: 17.000 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 0.00 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

 

-------------------------------------------------------------------------------- 

The following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 
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Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

 

These slope geometry were generated from the Profile Lines. 

 

     Point       X           Y 

 

        1        0.00      333.98 

        2      147.55      330.14 

        3      166.05      323.97 

        4      239.52      299.48 

        5      282.38      285.19 

        6      293.54      281.47 

        7      305.19      277.59 

        8      381.95      251.99 

        9      399.18      246.25 

       10      404.55      245.06 

       11      406.12      244.71 

       12      426.04      244.02 

       13      437.83      241.28 

       14      447.58      240.09 

       15      464.40      233.90 

       16      469.93      231.89 

       17      507.47      218.06 

       18      546.29      216.99 

       19      583.47      216.40 

       20      657.99      215.51 

       21      741.84      212.30 

       22      814.99      214.26 

       23      864.12      231.58 

       24      886.54      237.81 

       25      945.52      256.71 

       26      969.90      262.13 

       27      978.54      263.87 

       28      999.03      264.02 

 

Left end point on noncircular shear surface adjusted to: 

X: 32.97, Y: 316.12 

Adjustment was made to put end point at bottom of crack. 

 

Noncircular Shear Surface Points After End Point Adjustment 
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Coordinates of points on shear surface which are to be shifted 

 

Point         X              Y      Shift Angle 

 

   1          32.97         316.12   angle to be computed - moveable 

   2         166.00         231.10   angle to be computed - moveable 

   3         239.52         231.20                        - fixed 

   4         282.38         230.81                        - fixed 

   5         293.54         229.13                        - fixed 

   6         305.19         231.19                        - fixed 

   7         381.95         232.81                        - fixed 

   8         404.55         233.16                        - fixed 

   9         461.68         232.90                        - fixed 

  10         467.12         232.91                        - fixed 

Computed crack depth: 17.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:      47.97     Y:     315.73 

X:     166.29     Y:     231.99 

X:     239.52     Y:     231.20 

X:     282.38     Y:     230.81 

X:     293.54     Y:     229.13 

X:     305.19     Y:     231.19 

X:     381.95     Y:     232.81 

X:     404.55     Y:     233.16 

X:     461.68     Y:     232.90 

X:     467.12     Y:     232.91 

 

Minimum factor of safety: 1.011 

Side force inclination: -0.00 

 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 5 

Total number of shear surfaces attempted: 25 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 25 

 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  1.0553 |     5        5  | 

    2 |     5.0000 |  1       5.000 |  1.0409 |    10       10  | 

    3 |     5.0000 |  1       5.000 |  1.0261 |    15       15  | 

    4 |     5.0000 |  1       5.000 |  1.0112 |    20       20  | 

    5 |     5.0000 |  1       5.000 |  1.0112 |    25       25  | 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

         47.97    315.73 

   1     53.50    311.81        11492    1       100.0    35.00         0.0 

         59.03    307.90 

   2     64.56    303.98        15665    1       100.0    35.00         0.0 

         70.10    300.07 

   3     75.63    296.15        19838    1       100.0    35.00         0.0 

         81.16    292.24 

   4     86.69    288.32        24011    1       100.0    35.00         0.0 

         92.23    284.41 

   5     97.76    280.49        28184    1       100.0    35.00         0.0 

        103.29    276.58 

   6    108.82    272.66        32357    1       100.0    35.00         0.0 

        114.36    268.75 

   7    119.89    264.83        36530    1       100.0    35.00         0.0 

        125.42    260.92 

   8    130.96    257.00        40703    1       100.0    35.00         0.0 

        136.49    253.09 

   9    142.02    249.17        44877    1       100.0    35.00         0.0 

        147.55    245.25 

  10    152.18    241.98        40047    1       100.0    35.00         0.0 

        156.80    238.71 

  11    161.42    235.44        41647    1       100.0    35.00         0.0 

        166.05    232.17 

  12    166.08    232.14          333    1       100.0    35.00         0.0 

        166.12    232.12 

  13    166.21    232.05          806    2   NONLINEAR ENVELOPE         0.0 

        166.29    231.99 

  14    172.40    231.93        55046    2   NONLINEAR ENVELOPE         0.0 

        178.50    231.86 

  15    184.60    231.79        52768    2   NONLINEAR ENVELOPE         0.0 

        190.70    231.73 

  16    196.81    231.66        50491    2   NONLINEAR ENVELOPE         0.0 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: A-A’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section A-A’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 14 of 24 

 
 

 
Burns & McDonnell 

        202.91    231.60 

  17    209.01    231.53        48213    2   NONLINEAR ENVELOPE         0.0 

        215.11    231.46 

  18    221.21    231.40        45936    2   NONLINEAR ENVELOPE         0.0 

        227.32    231.33 

  19    233.42    231.27        43658    2   NONLINEAR ENVELOPE         0.0 

        239.52    231.20 

  20    244.88    231.15        36402    2   NONLINEAR ENVELOPE         0.0 

        250.24    231.10 

  21    255.59    231.05        34540    2   NONLINEAR ENVELOPE         0.0 

        260.95    231.00 

  22    266.31    230.96        32678    2   NONLINEAR ENVELOPE         0.0 

        271.67    230.91 

  23    277.03    230.86        30816    2   NONLINEAR ENVELOPE         0.0 

        282.38    230.81 

  24    287.96    229.97        30539    2   NONLINEAR ENVELOPE         0.0 

        293.54    229.13 

  25    299.36    230.16        29579    2   NONLINEAR ENVELOPE         0.0 

        305.19    231.19 

  26    311.59    231.33        29123    2   NONLINEAR ENVELOPE         0.0 

        317.98    231.46 

  27    324.38    231.60        26222    2   NONLINEAR ENVELOPE         0.0 

        330.78    231.73 

  28    337.17    231.87        23321    2   NONLINEAR ENVELOPE         0.0 

        343.57    232.00 

  29    349.97    232.13        20421    2   NONLINEAR ENVELOPE         0.0 

        356.37    232.27 

  30    362.76    232.40        17520    2   NONLINEAR ENVELOPE         0.0 

        369.16    232.54 

  31    375.56    232.67        14619    2   NONLINEAR ENVELOPE         0.0 

        381.95    232.81 

  32    386.26    232.87         8221    2   NONLINEAR ENVELOPE         0.0 

        390.57    232.94 

  33    394.88    233.01         6926    2   NONLINEAR ENVELOPE         0.0 

        399.18    233.07 

  34    401.87    233.12         3743    2   NONLINEAR ENVELOPE         0.0 

        404.55    233.16 

  35    405.34    233.15         1029    2   NONLINEAR ENVELOPE         0.0 

        406.12    233.15 

  36    411.10    233.13         6381    2   NONLINEAR ENVELOPE         0.0 

        416.08    233.10 

  37    421.06    233.08         6233    2   NONLINEAR ENVELOPE         0.0 

        426.04    233.06 

  38    431.94    233.03         6502    2   NONLINEAR ENVELOPE         0.0 

        437.83    233.01 

  39    442.71    232.99         4442    2   NONLINEAR ENVELOPE         0.0 

        447.58    232.96 

  40    454.63    232.93         4213    2   NONLINEAR ENVELOPE         0.0 

        461.68    232.90 

  41    463.04    232.90          394    2   NONLINEAR ENVELOPE         0.0 

        464.40    232.91 

  42    465.76    232.91          162    2   NONLINEAR ENVELOPE         0.0 
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        467.12    232.91 

 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

 

   1     53.50       1494     322.20           0          0     53.50   332.59 

   2     64.56       2036     318.14           0          0     64.56   332.30 

   3     75.63       2579     314.08           0          0     75.63   332.01 

   4     86.69       3121     310.02           0          0     86.69   331.72 

   5     97.76       3664     305.96           0          0     97.76   331.43 

   6    108.82       4206     301.90           0          0    108.82   331.15 

   7    119.89       4749     297.84           0          0    119.89   330.86 

   8    130.96       5291     293.79           0          0    130.96   330.57 

   9    142.02       5834     289.73           0          0    142.02   330.28 

  10    152.18       5206     285.29           0          0    152.18   328.60 

  11    161.42       5414     280.48           0          0    161.42   325.51 

  12    166.08         43     278.05           0          0    166.08   323.96 

  13    166.21        105     277.94           0          0    166.21   323.92 

  14    172.40       7156     276.75           0          0    172.40   321.86 

  15    184.60       6860     274.55           0          0    184.60   317.79 

  16    196.81       6564     272.35           0          0    196.81   313.72 

  17    209.01       6268     270.15           0          0    209.01   309.65 

  18    221.21       5972     267.96           0          0    221.21   305.58 

  19    233.42       5676     265.76           0          0    233.42   301.51 

  20    244.88       4732     263.75           0          0    244.88   297.69 

  21    255.59       4490     261.91           0          0    255.59   294.12 

  22    266.31       4248     260.08           0          0    266.31   290.55 

  23    277.03       4006     258.25           0          0    277.03   286.98 

  24    287.96       3970     255.98           0          0    287.96   283.33 

  25    299.36       3845     254.18           0          0    299.36   279.53 

  26    311.59       3786     252.73           0          0    311.59   275.45 

  27    324.38       3409     250.73           0          0    324.38   271.19 

  28    337.17       3032     248.74           0          0    337.17   266.92 

  29    349.97       2655     246.75           0          0    349.97   262.66 
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  30    362.76       2278     244.76           0          0    362.76   258.39 

  31    375.56       1900     242.77           0          0    375.56   254.13 

  32    386.26       1069     241.10           0          0    386.26   250.56 

  33    394.88        900     239.75           0          0    394.88   247.69 

  34    401.87        487     238.81           0          0    401.87   245.66 

  35    405.34        134     238.45           0          0    405.34   244.89 

  36    411.10        830     238.26           0          0    411.10   244.54 

  37    421.06        810     238.07           0          0    421.06   244.20 

  38    431.94        845     237.29           0          0    431.94   242.65 

  39    442.71        577     236.32           0          0    442.71   240.69 

  40    454.63        548     234.79           0          0    454.63   237.49 

  41    463.04         51     233.53           0          0    463.04   234.40 

  42    465.76         21     233.16           0          0    465.76   233.41 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Trial No. 1 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            2.221e+005    -5.019 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            1.960e+005    -3.196 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            1.587e+005    -1.748 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            1.006e+005    -0.677 

Reduced value - Delta was too large ............     -0.500 

 

     5           1.00000           -3.228e+003     0.011 

 

     6           1.01109           -2.879e+001     0.000 

 

     7           1.01119           -2.329e-003     0.000 

 

After trial 1 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:     -0.000 (percent) 

     Maximum change occurred for slice 24 

     Normal stress where max. change occurred:      2660.73 

     Old strength at this slice:       519.53 

     New strength at this slice:       519.53 

Strengths from nonlinear envelope have converged. 

Final computations will be performed next. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            2.221e+005    -5.019 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            1.960e+005    -3.196 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            1.587e+005    -1.748 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            1.006e+005    -0.677 

Reduced value - Delta was too large ............     -0.500 

 

     5           1.00000           -3.228e+003     0.011 

 

     6           1.01109           -2.879e+001     0.000 

 

     7           1.01119           -2.329e-003     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

 

Summation of Horizontal Forces: 4.89422e-011 

 

Summation of Vertical Forces: 8.26503e-011 

 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.61464e-003 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 1.011     Side Force Inclination:  -0.00 

 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                 Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

 

   1        53.50     311.81       650.0       650.0       549.0 

   2        64.56     303.98       903.1       903.1       724.3 

   3        75.63     296.15      1156.3      1156.3       899.6 

   4        86.69     288.32      1409.4      1409.4      1074.8 

   5        97.76     280.49      1662.5      1662.5      1250.1 

   6       108.82     272.66      1915.6      1915.6      1425.3 

   7       119.89     264.83      2168.7      2168.7      1600.6 

   8       130.96     257.00      2421.8      2421.8      1775.9 

   9       142.02     249.17      2674.9      2674.9      1951.1 

  10       152.18     241.98      2859.5      2859.5      2079.0 

  11       161.42     235.44      2975.7      2975.7      2159.4 

  12       166.08     232.14      3034.2      3034.2      2199.9 

  13       166.21     232.05      4126.4      4126.4       665.9 

  14       172.40     231.93      4502.7      4502.7       704.9 

  15       184.60     231.79      4316.3      4316.3       685.6 

  16       196.81     231.66      4129.9      4129.9       666.2 

  17       209.01     231.53      3943.5      3943.5       646.9 

  18       221.21     231.40      3757.1      3757.1       627.6 

  19       233.42     231.27      3570.7      3570.7       608.2 

  20       244.88     231.15      3391.7      3391.7       589.6 

  21       255.59     231.05      3218.2      3218.2       571.6 

  22       266.31     230.96      3044.6      3044.6       553.6 

  23       277.03     230.86      2871.0      2871.0       535.6 

  24       287.96     229.97      2660.7      2660.7       513.8 

  25       299.36     230.16      2628.4      2628.4       510.4 

  26       311.59     231.33      2286.3      2286.3       474.9 

  27       324.38     231.60      2059.1      2059.1       451.4 

  28       337.17     231.87      1831.5      1831.5       407.7 
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  29       349.97     232.13      1603.7      1603.7       357.0 

  30       362.76     232.40      1375.9      1375.9       306.3 

  31       375.56     232.67      1148.1      1148.1       255.6 

  32       386.26     232.87       957.5       957.5       213.1 

  33       394.88     233.01       806.7       806.7       179.6 

  34       401.87     233.12       699.4       699.4       155.7 

  35       405.34     233.15       656.0       656.0       146.0 

  36       411.10     233.13       640.1       640.1       142.5 

  37       421.06     233.08       625.3       625.3       139.2 

  38       431.94     233.03       550.9       550.9       122.6 

  39       442.71     232.99       455.1       455.1       101.3 

  40       454.63     232.93       298.5       298.5        66.5 

  41       463.04     232.90       145.1       145.1        32.3 

  42       465.76     232.91        59.7        59.7        13.3 

  



Matanuska-Susinta, AK Landfill 
 
Cross-Section: A-A’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section A-A’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 23 of 24 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

A-A'\MSB Section A-A' - Non Circular - Seismic.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

 

                    Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

 

   1       59.03          509       -0.00               509            -0 

   2       70.10         1603       -0.00              1603            -0 

   3       81.16         3283       -0.00              3283            -0 

   4       92.23         5547       -0.00              5547            -0 

   5      103.29         8396       -0.00              8396            -0 

   6      114.36        11831       -0.00             11831            -0 

   7      125.42        15851       -0.00             15851            -0 

   8      136.49        20455       -0.00             20455            -0 

   9      147.55        25645       -0.00             25645            -0 

  10      156.80        30339       -0.00             30339            -0 

  11      166.05        35257       -0.00             35257            -0 

  12      166.12        35297       -0.00             35297            -0 

  13      166.29        35797       -0.00             35797            -0 

  14      178.50        34944       -0.00             34944            -0 

  15      190.70        34007       -0.00             34007            -0 

  16      202.91        32985       -0.00             32985            -0 

  17      215.11        31879       -0.00             31879            -0 

  18      227.32        30688       -0.00             30688            -0 

  19      239.52        29412       -0.00             29412            -0 

  20      250.24        28156       -0.00             28156            -0 

  21      260.95        26835       -0.00             26835            -0 

  22      271.67        25447       -0.00             25447            -0 

  23      282.38        23994       -0.00             23994            -0 

  24      293.54        26692       -0.00             26692            -0 

  25      305.19        19179       -0.00             19179            -0 

  26      317.98        16273       -0.00             16273            -0 

  27      330.78        13353       -0.00             13353            -0 

  28      343.57        10675       -0.00             10675            -0 

  29      356.37         8330       -0.00              8330            -0 

  30      369.16         6319       -0.00              6319            -0 

  31      381.95         4640       -0.00              4640            -0 
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  32      390.57         3746       -0.00              3746            -0 

  33      399.18         2992       -0.00              2992            -0 

  34      404.55         2584       -0.00              2584            -0 

  35      406.12         2494       -0.00              2494            -0 

  36      416.08         1933       -0.00              1933            -0 

  37      426.04         1385       -0.00              1385            -0 

  38      437.83          814       -0.00               814            -0 

  39      447.58          423       -0.00               423            -0 

  40      461.68           53       -0.00                53            -0 

  41      464.40           15       -0.00                15            -0 

  42      467.12           -0       -0.00                -0             0 

 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: B-B' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

364.09 328.58 5

439.66 232.29

636.96 233.73 fixed

736.26 212.92 fixed

755.92 212.78 fixed

798.74 211.28 fixed

801.73 210.28 fixed

Crack Depth

10

Seismic Acceleration

0.13

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

366.81 318.47 1.133

440.19 233.16

636.96 233.73

736.26 212.92

755.92 212.78

798.74 211.28

Increased liner 

strength to avoid 

negative side forces

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 4 Surface 

   0 342.9925 

    

53.3791 340.9508 

    

103.5224 338.8839 

    

216.9023 334.482 

    

364.0891 328.5808 

    

435.2507 325.7232 

    

462.0904 323.8434 

    

795.7461 212.2843 

   

     2     2 Liner 

     

0 233.9687 

    

241.3595 233.9687 

     

255.373 234.532 

    

329.1175 233.9445 

    

358.7087 232.8241 

    

439.6647 233.2931 

    

636.9606 234.73 

    

736.2644 213.9188 

    

755.9227 213.778 

    

795.7461 212.2843 

     

798.737 211.2843 
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801.7278 210.2843 

     3     3 Native Surface 

     

0 231.9687 

    

241.3595 231.9687 

     

255.373 232.532 

    

329.1175 231.9445 

    

358.7087 230.8241 

    

439.6647 231.2931 

    

636.9606 232.73 

    

736.2644 211.9188 

    

755.9227 211.778 

    

801.7278 210.2843 

    

830.3544 210.7192 

    

842.2722 210.9911 

    

860.5027 210.9911 

    

866.5411 211.812 

     

886.081 218.0902 

    

904.7485 224.5428 

    

924.0266 230.9082 

    

958.7877 233.0943 

    

975.4239 234.0329 

    

998.3779 233.9295 
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MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

 2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0 

     

2000 700 

     

5000 1000 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          210.000000 

                   1000.000000          210.000000 

     2     62.40 Piezometric line 2 

     

0 232.9687 

    

241.3595 232.9687 

     

255.373 233.532 

    

329.1175 232.9445 

    

358.7087 231.8241 

    

439.6647 232.2931 

    

636.9606 233.73 

    

736.2644 212.9188 
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755.9227 212.778 

     

798.737 211.2843 

    

801.7278 210.2843 

ANAlysis/computation data follow 

   Noncircular Search 2 

    

 364.0891 328.5808 

    

439.6647 232.2931 

    

636.9606 233.73 Fixed 

    

736.2644 212.9188 Fixed  

   

755.9227 212.778 Fixed 

     

798.737 211.2843 Fixed 

    

801.7278 210.2843 Fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 10 d 

 Procedure 

 Corps of Engineers 

  25 

 Seismic 

 0.13 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to weight): 1.00000e-

005 

Default minimum allowable weight for computations: 1.00000e+002 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

 

---------------------------------------------------------- 

----- Profile Line No. 1 - Material Type (Number): 1 ----- 

---------------------------------------------------------- 

Description: Cell 4 Surface 

 

Point        X           Y 

 

   1        0.00      342.99 

   2       53.38      340.95 

   3      103.52      338.88 

   4      216.90      334.48 

   5      364.09      328.58 

   6      435.25      325.72 

   7      462.09      323.84 

   8      795.75      212.28 

 

---------------------------------------------------------- 

----- Profile Line No. 2 - Material Type (Number): 2 ----- 

---------------------------------------------------------- 

Description: Liner 

 

Point        X           Y 

 

   1        0.00      233.97 

   2      241.36      233.97 

   3      255.37      234.53 

   4      329.12      233.94 

   5      358.71      232.82 

   6      439.66      233.29 

   7      636.96      234.73 

   8      736.26      213.92 

   9      755.92      213.78 

  10      795.75      212.28 

  11      798.74      211.28 

  12      801.73      210.28 

 

---------------------------------------------------------- 

----- Profile Line No. 3 - Material Type (Number): 3 ----- 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: B-B’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section B-B’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 4 of 24 

 
 

 
Burns & McDonnell 

---------------------------------------------------------- 

Description: Native Surface 

 

Point        X           Y 

 

   1        0.00      231.97 

   2      241.36      231.97 

   3      255.37      232.53 

   4      329.12      231.94 

   5      358.71      230.82 

   6      439.66      231.29 

   7      636.96      232.73 

   8      736.26      211.92 

   9      755.92      211.78 

  10      801.73      210.28 

  11      830.35      210.72 

  12      842.27      210.99 

  13      860.50      210.99 

  14      866.54      211.81 

  15      886.08      218.09 

  16      904.75      224.54 

  17      924.03      230.91 

  18      958.79      233.09 

  19      975.42      234.03 

  20      998.38      233.93 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 1 ------------------- 

------------------------------------------------------------------ 

Description: Cell 3 Waste 

 

Constant unit weight of soil (material): 50.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------ 

Description: Liner 

 

Constant unit weight of soil (material): 120.0 

 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

     Point     Normal Stress     Shear Stress 

 

       1                 0.0              0.0 

       2              2000.0            700.0 

       3              5000.0           1000.0 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 3 ------------------- 

------------------------------------------------------------------ 

Description: Natural Soil (GP Dense to Very Dense) 
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Constant unit weight of soil (material): 130.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 1 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 1 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      210.00 

  2     1000.00      210.00 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 2 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 2 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      232.97 

  2      241.36      232.97 

  3      255.37      233.53 

  4      329.12      232.94 

  5      358.71      231.82 

  6      439.66      232.29 

  7      636.96      233.73 

  8      736.26      212.92 

  9      755.92      212.78 

 10      798.74      211.28 

 11      801.73      210.28 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

 

Coordinates of points on shear surface which are to be shifted 

 

Point         X              Y      Shift Angle 

 

   1         364.09         328.58   angle to be computed - moveable 

   2         439.66         232.29   angle to be computed - moveable 

   3         636.96         233.73                        - fixed 

   4         736.26         212.92                        - fixed 

   5         755.92         212.78                        - fixed 

   6         798.74         211.28                        - fixed 

   7         801.73         210.28                        - fixed 

 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

 

Depth of crack: 10.000 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 25.00 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

 

-------------------------------------------------------------------------------- 

The following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 

Force imbalance: 1.000000e-005 (fraction of total weight) 
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Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

 

These slope geometry were generated from the Profile Lines. 

 

     Point       X           Y 

 

        1        0.00      342.99 

        2       53.38      340.95 

        3      103.52      338.88 

        4      216.90      334.48 

        5      241.36      333.50 

        6      255.37      332.94 

        7      329.12      329.98 

        8      358.71      328.80 

        9      364.09      328.58 

       10      435.25      325.72 

       11      439.66      325.41 

       12      462.09      323.84 

       13      636.96      265.37 

       14      736.26      232.17 

       15      755.92      225.60 

       16      795.75      212.28 

       17      798.74      211.28 

       18      801.73      210.28 

       19      830.35      210.72 

       20      842.27      210.99 

       21      860.50      210.99 

       22      866.54      211.81 

       23      886.08      218.09 

       24      904.75      224.54 

       25      924.03      230.91 

       26      958.79      233.09 

       27      975.42      234.03 

       28      998.38      233.93 

 

Left end point on noncircular shear surface adjusted to: 

X: 372.19, Y: 318.26 

Adjustment was made to put end point at bottom of crack. 

 

Right end point on noncircular shear surface adjusted to: 
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X: 798.74, Y: 211.28 

Adjustment was made to put end point on the slope. 

Right end point deleted after adjustment because it was same as adjacent point. 

 

Noncircular Shear Surface Points After End Point Adjustment 

Coordinates of points on shear surface which are to be shifted 

 

Point         X              Y      Shift Angle 

 

   1         372.19         318.26   angle to be computed - moveable 

   2         439.66         232.29   angle to be computed - moveable 

   3         636.96         233.73                        - fixed 

   4         736.26         212.92                        - fixed 

   5         755.92         212.78                        - fixed 

   6         798.74         211.28                        - fixed 

Computed crack depth: 10.00 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     366.81     Y:     318.47 

X:     440.19     Y:     233.16 

X:     636.96     Y:     233.73 

X:     736.26     Y:     212.92 

X:     755.92     Y:     212.78 

X:     798.74     Y:     211.28 

 

Minimum factor of safety: 1.133 

Side force inclination: -25.00 

 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 5 

Total number of shear surfaces attempted: 25 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 25 

 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  1.1375 |     5        5  | 

    2 |     5.0000 |  1       5.000 |  1.1347 |    10       10  | 

    3 |     5.0000 |  1       1.147 |  1.1336 |    15       15  | 

    4 |     5.0000 |  1       0.760 |  1.1327 |    20       20  | 

    5 |     5.0000 |  1       0.689 |  1.1327 |    25       25  | 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        366.81    318.47 

   1    371.09    313.50         6331    1       100.0    35.00         0.0 

        375.37    308.53 

   2    379.64    303.55        10439    1       100.0    35.00         0.0 

        383.92    298.58 

   3    388.20    293.61        14547    1       100.0    35.00         0.0 

        392.48    288.63 

   4    396.75    283.66        18654    1       100.0    35.00         0.0 

        401.03    278.69 

   5    405.31    273.71        22762    1       100.0    35.00         0.0 

        409.59    268.74 

   6    413.86    263.77        26869    1       100.0    35.00         0.0 

        418.14    258.79 

   7    422.42    253.82        30977    1       100.0    35.00         0.0 

        426.70    248.85 

   8    430.97    243.87        35085    1       100.0    35.00         0.0 

        435.25    238.90 

   9    437.46    236.33        19694    1       100.0    35.00         0.0 

        439.66    233.77 

  10    439.87    233.53         1865    1       100.0    35.00         0.0 

        440.07    233.30 

  11    440.13    233.23          534    2   NONLINEAR ENVELOPE         0.0 

        440.19    233.16 

  12    445.66    233.18        50401    2   NONLINEAR ENVELOPE         0.0 

        451.14    233.19 

  13    456.61    233.21        50000    2   NONLINEAR ENVELOPE         0.0 

        462.09    233.22 

  14    469.38    233.25        64506    2   NONLINEAR ENVELOPE         0.0 

        476.66    233.27 

  15    483.95    233.29        60990    2   NONLINEAR ENVELOPE         0.0 

        491.24    233.31 

  16    498.52    233.33        57475    2   NONLINEAR ENVELOPE         0.0 
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        505.81    233.35 

  17    513.09    233.37        53959    2   NONLINEAR ENVELOPE         0.0 

        520.38    233.39 

  18    527.67    233.41        50444    2   NONLINEAR ENVELOPE         0.0 

        534.95    233.44 

  19    542.24    233.46        46928    2   NONLINEAR ENVELOPE         0.0 

        549.53    233.48 

  20    556.81    233.50        43413    2   NONLINEAR ENVELOPE         0.0 

        564.10    233.52 

  21    571.38    233.54        39897    2   NONLINEAR ENVELOPE         0.0 

        578.67    233.56 

  22    585.96    233.58        36382    2   NONLINEAR ENVELOPE         0.0 

        593.24    233.60 

  23    600.53    233.62        32866    2   NONLINEAR ENVELOPE         0.0 

        607.82    233.65 

  24    615.10    233.67        29351    2   NONLINEAR ENVELOPE         0.0 

        622.39    233.69 

  25    629.67    233.71        25835    2   NONLINEAR ENVELOPE         0.0 

        636.96    233.73 

  26    644.05    232.24        22811    2   NONLINEAR ENVELOPE         0.0 

        651.15    230.76 

  27    658.24    229.27        21556    2   NONLINEAR ENVELOPE         0.0 

        665.33    227.78 

  28    672.43    226.30        20300    2   NONLINEAR ENVELOPE         0.0 

        679.52    224.81 

  29    686.61    223.32        19044    2   NONLINEAR ENVELOPE         0.0 

        693.71    221.84 

  30    700.80    220.35        17789    2   NONLINEAR ENVELOPE         0.0 

        707.89    218.86 

  31    714.99    217.38        16533    2   NONLINEAR ENVELOPE         0.0 

        722.08    215.89 

  32    729.17    214.41        15278    2   NONLINEAR ENVELOPE         0.0 

        736.26    212.92 

  33    741.18    212.88         9360    2   NONLINEAR ENVELOPE         0.0 

        746.09    212.85 

  34    751.01    212.81         7779    2   NONLINEAR ENVELOPE         0.0 

        755.92    212.78 

  35    762.56    212.55         8104    2   NONLINEAR ENVELOPE         0.0 

        769.20    212.31 

  36    775.83    212.08         5433    2   NONLINEAR ENVELOPE         0.0 

        782.47    211.85 

  37    789.11    211.62         2762    2   NONLINEAR ENVELOPE         0.0 

        795.75    211.39 

  38    797.24    211.34          161    2   NONLINEAR ENVELOPE         0.0 

        798.74    211.28 

 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

 

   1    371.09        823     320.90           0          0    371.09   328.30 

   2    379.64       1357     315.75           0          0    379.64   327.96 

   3    388.20       1891     310.61           0          0    388.20   327.61 

   4    396.75       2425     305.46           0          0    396.75   327.27 

   5    405.31       2959     300.32           0          0    405.31   326.93 

   6    413.86       3493     295.17           0          0    413.86   326.58 

   7    422.42       4027     290.03           0          0    422.42   326.24 

   8    430.97       4561     284.88           0          0    430.97   325.89 

   9    437.46       2560     280.95           0          0    437.46   325.57 

  10    439.87        243     279.47           0          0    439.87   325.40 

  11    440.13         69     279.26           0          0    440.13   325.38 

  12    445.66       6552     278.97           0          0    445.66   324.99 

  13    456.61       6500     278.57           0          0    456.61   324.23 

  14    469.38       8386     277.14           0          0    469.38   321.41 

  15    483.95       7929     274.68           0          0    483.95   316.53 

  16    498.52       7472     272.23           0          0    498.52   311.66 

  17    513.09       7015     269.77           0          0    513.09   306.79 

  18    527.67       6558     267.31           0          0    527.67   301.92 

  19    542.24       6101     264.85           0          0    542.24   297.05 

  20    556.81       5644     262.39           0          0    556.81   292.17 

  21    571.38       5187     259.94           0          0    571.38   287.30 

  22    585.96       4730     257.48           0          0    585.96   282.43 

  23    600.53       4273     255.03           0          0    600.53   277.56 

  24    615.10       3816     252.58           0          0    615.10   272.68 

  25    629.67       3359     250.13           0          0    629.67   267.81 

  26    644.05       2965     246.98           0          0    644.05   263.00 

  27    658.24       2802     243.12           0          0    658.24   258.26 

  28    672.43       2639     239.27           0          0    672.43   253.52 

  29    686.61       2476     235.41           0          0    686.61   248.77 
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  30    700.80       2313     231.56           0          0    700.80   244.03 

  31    714.99       2149     227.70           0          0    714.99   239.29 

  32    729.17       1986     223.85           0          0    729.17   234.54 

  33    741.18       1217     221.09           0          0    741.18   230.53 

  34    751.01       1011     219.43           0          0    751.01   227.24 

  35    762.56       1053     217.41           0          0    762.56   223.38 

  36    775.83        706     215.03           0          0    775.83   218.94 

  37    789.11        359     212.76           0          0    789.11   214.50 

  38    797.24         21     211.56           0          0    797.24   211.78 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Trial No. 1 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            1.929e+005    -4.846 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            1.691e+005    -2.969 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            1.337e+005    -1.515 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            7.517e+004    -0.484 

 

     5           1.01590           -3.519e+004     0.105 

 

     6           1.12081           -3.274e+003     0.012 

 

     7           1.13268           -3.399e+001     0.000 

 

     8           1.13280           -3.738e-003     0.000 

 

After trial 1 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:    -13.488 (percent) 

     Maximum change occurred for slice 11 

     Normal stress where max. change occurred:      2465.59 

     Old strength at this slice:       862.96 

     New strength at this slice:       746.56 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Trial No. 2 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            1.930e+005    -4.847 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            1.692e+005    -2.970 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            1.337e+005    -1.515 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            7.519e+004    -0.484 

 

     5           1.01577           -3.521e+004     0.105 

 

     6           1.12073           -3.278e+003     0.012 

 

     7           1.13261           -3.407e+001     0.000 

 

     8           1.13273           -3.756e-003     0.000 

 

After trial 2 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:     -0.000 (percent) 

     Maximum change occurred for slice 15 

     Normal stress where max. change occurred:      4323.60 

     Old strength at this slice:       932.36 

     New strength at this slice:       932.36 

Strengths from nonlinear envelope have converged. 

Final computations will be performed next. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  10 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            1.930e+005    -4.847 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            1.692e+005    -2.970 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            1.337e+005    -1.515 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            7.519e+004    -0.484 

 

     5           1.01577           -3.521e+004     0.105 

 

     6           1.12073           -3.278e+003     0.012 

 

     7           1.13261           -3.407e+001     0.000 

 

     8           1.13273           -3.756e-003     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

 

Summation of Horizontal Forces: 8.98837e-011 

 

Summation of Vertical Forces: 1.34150e-010 

 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 3.54056e-003 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 1.133     Side Force Inclination: -25.00 

 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                 Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

 

   1       371.09     313.50       321.3       321.3       286.9 

   2       379.64     303.55       549.9       549.9       428.2 

   3       388.20     293.61       778.6       778.6       569.6 

   4       396.75     283.66      1007.2      1007.2       710.9 

   5       405.31     273.71      1235.9      1235.9       852.2 

   6       413.86     263.77      1464.5      1464.5       993.6 

   7       422.42     253.82      1693.2      1693.2      1134.9 

   8       430.97     243.87      1921.8      1921.8      1276.3 

   9       437.46     236.33      2093.6      2093.6      1382.4 

  10       439.87     233.53      2156.3      2156.3      1421.2 

  11       440.13     233.23      2510.2      2510.2       663.0 

  12       445.66     233.18      4732.5      4732.5       859.2 

  13       456.61     233.21      4696.7      4696.7       856.0 

  14       469.38     233.25      4560.3      4560.3       844.0 

  15       483.95     233.29      4323.6      4323.6       823.1 

  16       498.52     233.33      4086.9      4086.9       802.2 

  17       513.09     233.37      3850.1      3850.1       781.3 

  18       527.67     233.41      3613.4      3613.4       760.4 

  19       542.24     233.46      3376.6      3376.6       739.5 

  20       556.81     233.50      3139.9      3139.9       718.6 

  21       571.38     233.54      2903.1      2903.1       697.7 

  22       585.96     233.58      2666.4      2666.4       676.8 

  23       600.53     233.62      2429.7      2429.7       655.9 

  24       615.10     233.67      2192.9      2192.9       635.0 

  25       629.67     233.71      1950.8      1950.8       602.8 

  26       644.05     232.24      1483.2      1483.2       458.3 

  27       658.24     229.27      1401.6      1401.6       433.1 

  28       672.43     226.30      1319.9      1319.9       407.8 
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  29       686.61     223.32      1238.3      1238.3       382.6 

  30       700.80     220.35      1156.7      1156.7       357.4 

  31       714.99     217.38      1075.0      1075.0       332.2 

  32       729.17     214.41       993.4       993.4       306.9 

  33       741.18     212.88      1038.4      1038.4       320.9 

  34       751.01     212.81       863.1       863.1       266.7 

  35       762.56     212.55       649.5       649.5       200.7 

  36       775.83     212.08       435.4       435.4       134.5 

  37       789.11     211.62       221.4       221.4        68.4 

  38       797.24     211.34        57.2        57.2        17.7 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

B-B'\MSB Section B-B' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

 

                    Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

 

   1      375.37         1726      -25.00              1564          -729 

   2      383.92         5216      -25.00              4728         -2205 

   3      392.48        10471      -25.00              9490         -4425 

   4      401.03        17490      -25.00             15852         -7392 

   5      409.59        26274      -25.00             23812        -11104 

   6      418.14        36822      -25.00             33372        -15562 

   7      426.70        49134      -25.00             44531        -20765 

   8      435.25        63211      -25.00             57288        -26714 

   9      439.66        71158      -25.00             64491        -30072 

  10      440.07        71912      -25.00             65174        -30391 

  11      440.19        72276      -25.00             65505        -30545 

  12      451.14        68958      -25.00             62497        -29143 

  13      462.09        65621      -25.00             59473        -27733 

  14      476.66        61091      -25.00             55367        -25818 

  15      491.24        56404      -25.00             51119        -23837 

  16      505.81        51560      -25.00             46729        -21790 

  17      520.38        46558      -25.00             42196        -19676 

  18      534.95        41399      -25.00             37520        -17496 

  19      549.53        36083      -25.00             32702        -15249 

  20      564.10        30610      -25.00             27742        -12936 

  21      578.67        24979      -25.00             22639        -10557 

  22      593.24        19192      -25.00             17393         -8111 

  23      607.82        13247      -25.00             12006         -5598 

  24      622.39         7145      -25.00              6475         -3019 

  25      636.96         1068      -25.00               967          -451 

  26      651.15         2031      -25.00              1841          -859 

  27      665.33         2942      -25.00              2667         -1243 

  28      679.52         3800      -25.00              3444         -1606 

  29      693.71         4605      -25.00              4173         -1946 

  30      707.89         5357      -25.00              4855         -2264 

  31      722.08         6055      -25.00              5488         -2559 
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  32      736.26         6701      -25.00              6073         -2832 

  33      746.09         4644      -25.00              4209         -1963 

  34      755.92         2935      -25.00              2660         -1240 

  35      769.20         1490      -25.00              1350          -630 

  36      782.47          521      -25.00               472          -220 

  37      795.75           29      -25.00                26           -12 

  38      798.74           -0      -25.00                -0             0 

 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: C-C' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

400 317.03 5

462.85 235.18

602.96 198.78 fixed

640.44 196.35 fixed

648.54 196.87 fixed

738.7 193.17 fixed

796.77 192.99 fixed

872.91 196.17 fixed

Crack Depth

12

Seismic Acceleration

0.13

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

409.22 305.02 0.651

462.85 235.18

602.96 198.78

640.44 196.35

648.54 196.87

738.7 193.17

796.77 192.99

872.91 196.17

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface

Increased liner 

strength to avoid 

negative side forces
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

   0 328.8926 

    

71.051 326.0616 

    

188.5248 321.3252 

    

296.7885 317.0329 

    

337.8051 317.0858 

    

486.3848 316.9548 

    

523.8643 312.6729 

    

869.918712 197.1749 

   

     2     2 Liner 

     

0 232.1147 

     

82.3776 229.8661 

    

149.6914 230.9902 

    

353.4471 233.6161 

    

462.8547 235.1779 

    

602.9616 199.777 

    

640.4418 197.3469 

    

648.5372 197.872 

    

738.6968 194.1687 

    

796.7718 193.9902 

    

869.918712 197.1749 
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875.9111 195.1749 

     3     3 Native Surface 

     

0 230.1147 

     

82.3776 227.8661 

    

149.6914 228.9902 

    

353.4471 231.6161 

    

462.8547 233.1779 

    

602.9616 197.777 

    

640.4418 195.3469 

    

648.5372 195.872 

    

738.6968 192.1687 

    

796.7718 191.9902 

    

875.9111 195.1749 

     

1500 195.2685  

 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line  

2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

                      0.0           0.0 

     

2000 500 

     

5000 800 

          Piezometric Line 
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 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 

 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 

     2     62.40 Piezometric line 2 

     

0 231.1147 

     

82.3776 228.8661 

    

149.6914 229.9902 

    

353.4471 232.6161 

    

462.8547 234.1779 

    

602.9616 198.777 

    

640.4418 196.3469 

    

648.5372 196.872 

    

738.6968 193.1687 

    

796.7718 192.9902 

    

872.914906 196.1749 

    

875.9111 195.1749 

 

ANAlysis/computation data follow 

   Noncircular Search 2 

  

400 317.03 

   

462.8547 234.1779 
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602.96 198.78 fixed 

   

640.44 196.35 fixed 

   

648.54 196.87 fixed 

   

738.7 193.17 fixed 

   

796.77 192.99 fixed 

   

872.914906 196.1749 fixed 

 10 5 

     MINimum weight follows:   

        5000 

     ITEration limit follows: 

          100 

 crack 

 12 d 

 Procedure 

 Corps of Engineers 

  0 

 Seismic 

 0.13 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to weight): 1.00000e-

005 

Default minimum allowable weight for computations: 1.00000e+002 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

 

---------------------------------------------------------- 

----- Profile Line No. 1 - Material Type (Number): 1 ----- 

---------------------------------------------------------- 

Description: Cell 5 Surface 

 

Point        X           Y 

 

   1        0.00      328.89 

   2       71.05      326.06 

   3      188.52      321.33 

   4      296.79      317.03 

   5      337.81      317.09 

   6      486.38      316.95 

   7      523.86      312.67 

   8      869.92      197.17 

 

---------------------------------------------------------- 

----- Profile Line No. 2 - Material Type (Number): 2 ----- 

---------------------------------------------------------- 

Description: Liner 

 

Point        X           Y 

 

   1        0.00      232.11 

   2       82.38      229.87 

   3      149.69      230.99 

   4      353.45      233.62 

   5      462.85      235.18 

   6      602.96      199.78 

   7      640.44      197.35 

   8      648.54      197.87 

   9      738.70      194.17 

  10      796.77      193.99 

  11      869.92      197.17 

  12      875.91      195.17 

 

---------------------------------------------------------- 

----- Profile Line No. 3 - Material Type (Number): 3 ----- 
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---------------------------------------------------------- 

Description: Native Surface 

 

Point        X           Y 

 

   1        0.00      230.11 

   2       82.38      227.87 

   3      149.69      228.99 

   4      353.45      231.62 

   5      462.85      233.18 

   6      602.96      197.78 

   7      640.44      195.35 

   8      648.54      195.87 

   9      738.70      192.17 

  10      796.77      191.99 

  11      875.91      195.17 

  12     1500.00      195.27 

  



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section C-C’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 5 of 26 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 1 ------------------- 

------------------------------------------------------------------ 

Description: Cell 3 Waste 

 

Constant unit weight of soil (material): 50.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------ 

Description: Liner 

 

Constant unit weight of soil (material): 120.0 

 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

     Point     Normal Stress     Shear Stress 

 

       1                 0.0              0.0 

       2              2000.0            500.0 

       3              5000.0            800.0 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 3 ------------------- 

------------------------------------------------------------------ 

Description: Natural Soil (GP Dense to Very Dense) 
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Constant unit weight of soil (material): 130.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 1 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 1 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      190.00 

  2     1500.00      190.00 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 2 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 2 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      231.11 

  2       82.38      228.87 

  3      149.69      229.99 

  4      353.45      232.62 

  5      462.85      234.18 

  6      602.96      198.78 

  7      640.44      196.35 

  8      648.54      196.87 

  9      738.70      193.17 

 10      796.77      192.99 

 11      872.91      196.17 

 12      875.91      195.17 

  



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section C-C’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 8 of 26 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

 

Coordinates of points on shear surface which are to be shifted 

 

Point         X              Y      Shift Angle 

 

   1         400.00         317.03   angle to be computed - moveable 

   2         462.85         234.18   angle to be computed - moveable 

   3         602.96         198.78                        - fixed 

   4         640.44         196.35                        - fixed 

   5         648.54         196.87                        - fixed 

   6         738.70         193.17                        - fixed 

   7         796.77         192.99                        - fixed 

   8         872.91         196.17                        - fixed 

 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

 

Depth of crack: 12.000 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 0.00 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

 

-------------------------------------------------------------------------------- 

The following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section C-C’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 9 of 26 

 
 

 
Burns & McDonnell 

Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

 

These slope geometry were generated from the Profile Lines. 

 

     Point       X           Y 

 

        1        0.00      328.89 

        2       71.05      326.06 

        3       82.38      325.60 

        4      149.69      322.89 

        5      188.52      321.33 

        6      296.79      317.03 

        7      337.81      317.09 

        8      353.45      317.07 

        9      462.85      316.98 

       10      486.38      316.95 

       11      523.86      312.67 

       12      602.96      286.27 

       13      640.44      273.76 

       14      648.54      271.06 

       15      738.70      240.97 

       16      796.77      221.59 

       17      869.92      197.17 

       18      875.91      195.17 

       19     1500.00      195.27 

 

Left end point on noncircular shear surface adjusted to: 

X: 409.11, Y: 305.02 

Adjustment was made to put end point at bottom of crack. 

 

Noncircular Shear Surface Points After End Point Adjustment 

Coordinates of points on shear surface which are to be shifted 

 

Point         X              Y      Shift Angle 

 

   1         409.11         305.02   angle to be computed - moveable 

   2         462.85         234.18   angle to be computed - moveable 

   3         602.96         198.78                        - fixed 

   4         640.44         196.35                        - fixed 

   5         648.54         196.87                        - fixed 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section C-C’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 11 of 26 

 
 

 
Burns & McDonnell 

   6         738.70         193.17                        - fixed 

   7         796.77         192.99                        - fixed 

   8         872.91         196.17                        - fixed 

Computed crack depth: 12.00 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     429.11     Y:     305.01 

X:     463.52     Y:     235.00 

X:     602.96     Y:     198.78 

X:     640.44     Y:     196.35 

X:     648.54     Y:     196.87 

X:     738.70     Y:     193.17 

X:     796.77     Y:     192.99 

X:     872.91     Y:     196.17 

 

Minimum factor of safety: 0.639 

Side force inclination: -0.00 

 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 5 

Total number of shear surfaces attempted: 25 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 25 

 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  0.6424 |     5        5  | 

    2 |    10.0000 |  1      10.000 |  0.6424 |    10       10  | 

    3 |     5.0000 |  1       5.000 |  0.6401 |    15       15  | 

    4 |     5.0000 |  1       5.000 |  0.6392 |    20       20  | 

    5 |     5.0000 |  1       0.776 |  0.6392 |    25       25  | 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        429.11    305.01 

   1    431.92    299.28         4983    1       100.0    35.00         0.0 

        434.73    293.56 

   2    437.55    287.84         8198    1       100.0    35.00         0.0 

        440.36    282.12 

   3    443.17    276.40        11414    1       100.0    35.00         0.0 

        445.98    270.68 

   4    448.79    264.96        14630    1       100.0    35.00         0.0 

        451.61    259.24 

   5    454.42    253.52        17846    1       100.0    35.00         0.0 

        457.23    247.80 

   6    460.04    242.08        21062    1       100.0    35.00         0.0 

        462.85    236.36 

   7    463.19    235.69         2701    1       100.0    35.00         0.0 

        463.52    235.01 

   8    463.52    235.00           22    2   NONLINEAR ENVELOPE         0.0 

        463.52    235.00 

   9    469.24    233.51        47735    2   NONLINEAR ENVELOPE         0.0 

        474.95    232.03 

  10    480.67    230.55        49491    2   NONLINEAR ENVELOPE         0.0 

        486.38    229.06 

  11    492.63    227.44        55660    2   NONLINEAR ENVELOPE         0.0 

        498.88    225.82 

  12    505.12    224.19        56873    2   NONLINEAR ENVELOPE         0.0 

        511.37    222.57 

  13    517.62    220.95        58086    2   NONLINEAR ENVELOPE         0.0 

        523.86    219.33 

  14    530.46    217.61        61653    2   NONLINEAR ENVELOPE         0.0 

        537.05    215.90 

  15    543.64    214.19        61096    2   NONLINEAR ENVELOPE         0.0 

        550.23    212.48 

  16    556.82    210.76        60539    2   NONLINEAR ENVELOPE         0.0 
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        563.41    209.05 

  17    570.00    207.34        59983    2   NONLINEAR ENVELOPE         0.0 

        576.59    205.63 

  18    583.19    203.92        59426    2   NONLINEAR ENVELOPE         0.0 

        589.78    202.20 

  19    596.37    200.49        58869    2   NONLINEAR ENVELOPE         0.0 

        602.96    198.78 

  20    602.96    198.78            7    2   NONLINEAR ENVELOPE         0.0 

        602.96    198.78 

  21    609.21    198.37        54475    2   NONLINEAR ENVELOPE         0.0 

        615.45    197.97 

  22    621.70    197.56        52376    2   NONLINEAR ENVELOPE         0.0 

        627.95    197.16 

  23    634.19    196.75        50278    2   NONLINEAR ENVELOPE         0.0 

        640.44    196.35 

  24    640.44    196.35            7    2   NONLINEAR ENVELOPE         0.0 

        640.44    196.35 

  25    642.85    196.50        18781    2   NONLINEAR ENVELOPE         0.0 

        645.27    196.66 

  26    646.90    196.76        12468    2   NONLINEAR ENVELOPE         0.1 

        648.54    196.87 

  27    648.54    196.87           11    2   NONLINEAR ENVELOPE         0.1 

        648.54    196.87 

  28    654.95    196.61        47222    2   NONLINEAR ENVELOPE         0.1 

        661.35    196.34 

  29    667.76    196.08        44819    2   NONLINEAR ENVELOPE         0.1 

        674.16    195.82 

  30    680.57    195.56        42416    2   NONLINEAR ENVELOPE         0.0 

        686.97    195.29 

  31    693.38    195.03        40014    2   NONLINEAR ENVELOPE         0.0 

        699.79    194.77 

  32    706.27    194.50        38064    2   NONLINEAR ENVELOPE         0.0 

        712.76    194.23 

  33    719.24    193.97        35601    2   NONLINEAR ENVELOPE         0.0 

        725.73    193.70 

  34    732.21    193.44        33138    2   NONLINEAR ENVELOPE         0.0 

        738.70    193.17 

  35    738.70    193.17            8    2   NONLINEAR ENVELOPE         0.0 

        738.70    193.17 

  36    744.97    193.15        29567    2   NONLINEAR ENVELOPE         0.0 

        751.25    193.13 

  37    757.52    193.11        26964    2   NONLINEAR ENVELOPE         0.0 

        763.80    193.09 

  38    770.07    193.07        24360    2   NONLINEAR ENVELOPE         0.0 

        776.35    193.05 

  39    782.62    193.03        21757    2   NONLINEAR ENVELOPE         0.0 

        788.89    193.01 

  40    792.83    193.00        12327    2   NONLINEAR ENVELOPE         0.0 

        796.77    192.99 

  41    796.77    192.99            3    2   NONLINEAR ENVELOPE         0.0 

        796.77    192.99 

  42    804.09    193.30        19946    2   NONLINEAR ENVELOPE         0.0 
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        811.40    193.60 

  43    818.72    193.91        15953    2   NONLINEAR ENVELOPE         0.0 

        826.03    194.21 

  44    833.35    194.52        11959    2   NONLINEAR ENVELOPE         0.0 

        840.66    194.83 

  45    847.97    195.13         7966    2   NONLINEAR ENVELOPE         0.0 

        855.29    195.44 

  46    862.60    195.74         3972    2   NONLINEAR ENVELOPE         0.0 

        869.92    196.05 

  47    871.42    196.11          202    2   NONLINEAR ENVELOPE         0.0 

        872.91    196.17 

 

No water in crack. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

 

   1    431.92        648     308.14           0          0    431.92   317.00 

   2    437.55       1066     302.42           0          0    437.55   317.00 

   3    443.17       1484     296.70           0          0    443.17   316.99 

   4    448.79       1902     290.98           0          0    448.79   316.99 

   5    454.42       2320     285.25           0          0    454.42   316.98 

   6    460.04       2738     279.53           0          0    460.04   316.98 

   7    463.19        351     276.33           0          0    463.19   316.98 

   8    463.52          3     275.99           0          0    463.52   316.97 

   9    469.24       6206     275.21           0          0    469.24   316.97 

  10    480.67       6434     273.66           0          0    480.67   316.96 

  11    492.63       7236     271.69           0          0    492.63   316.24 

  12    505.12       7393     269.29           0          0    505.12   314.81 

  13    517.62       7551     266.90           0          0    517.62   313.39 

  14    530.46       8015     263.71           0          0    530.46   310.47 

  15    543.64       7942     259.73           0          0    543.64   306.07 

  16    556.82       7870     255.76           0          0    556.82   301.67 

  17    570.00       7798     251.78           0          0    570.00   297.27 

  18    583.19       7725     247.81           0          0    583.19   292.87 

  19    596.37       7653     243.83           0          0    596.37   288.47 

  20    602.96          1     241.85           0          0    602.96   286.27 

  21    609.21       7082     240.60           0          0    609.21   284.19 

  22    621.70       6809     238.11           0          0    621.70   280.02 

  23    634.19       6536     235.63           0          0    634.19   275.85 

  24    640.44          1     234.38           0          0    640.44   273.76 

  25    642.85       2442     234.05           0          0    642.85   272.96 

  26    646.90       1621     233.51           0          0    646.90   271.61 

  27    648.54          1     233.29           0          0    648.54   271.06 

  28    654.95       6139     232.09           0          0    654.95   268.92 

  29    667.76       5826     229.69           0          0    667.76   264.65 
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  30    680.57       5514     227.29           0          0    680.57   260.37 

  31    693.38       5202     224.89           0          0    693.38   256.10 

  32    706.27       4948     222.48           0          0    706.27   251.79 

  33    719.24       4628     220.05           0          0    719.24   247.46 

  34    732.21       4308     217.62           0          0    732.21   243.14 

  35    738.70          1     216.41           0          0    738.70   240.97 

  36    744.97       3844     215.35           0          0    744.97   238.88 

  37    757.52       3505     213.24           0          0    757.52   234.69 

  38    770.07       3167     211.13           0          0    770.07   230.50 

  39    782.62       2828     209.02           0          0    782.62   226.31 

  40    792.83       1602     207.31           0          0    792.83   222.90 

  41    796.77          0     206.65           0          0    796.77   221.59 

  42    804.09       2593     205.58           0          0    804.09   219.15 

  43    818.72       2074     203.44           0          0    818.72   214.26 

  44    833.35       1555     201.32           0          0    833.35   209.38 

  45    847.97       1036     199.24           0          0    847.97   204.50 

  46    862.60        516     197.28           0          0    862.60   199.62 

  47    871.42         26     196.39           0          0    871.42   196.67 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Trial No. 1 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  14 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            3.714e+005    -8.742 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            3.465e+005    -5.928 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            3.111e+005    -3.609 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            2.558e+005    -1.801 

Reduced value - Delta was too large ............     -0.500 

 

     5           1.00000            1.549e+005    -0.536 

Reduced value - Delta was too large ............     -0.500 

 

     6           0.50000           -1.119e+005     0.111 

 

     7           0.61111           -1.881e+004     0.027 

 

     8           0.63804           -7.223e+002     0.001 

 

     9           0.63916           -1.145e+000     0.000 

 

After trial 1 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:     -7.430 (percent) 

     Maximum change occurred for slice 8 

     Normal stress where max. change occurred:      2282.68 

     Old strength at this slice:       570.67 

     New strength at this slice:       528.27 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Trial No. 2 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  14 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            3.714e+005    -8.743 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            3.465e+005    -5.928 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            3.111e+005    -3.609 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            2.558e+005    -1.801 

Reduced value - Delta was too large ............     -0.500 

 

     5           1.00000            1.549e+005    -0.536 

Reduced value - Delta was too large ............     -0.500 

 

     6           0.50000           -1.119e+005     0.111 

 

     7           0.61111           -1.881e+004     0.027 

 

     8           0.63804           -7.223e+002     0.001 

 

     9           0.63916           -1.145e+000     0.000 

 

After trial 2 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:      0.000 (percent) 

     Maximum change occurred for slice 32 

     Normal stress where max. change occurred:      2896.76 

     Old strength at this slice:       589.68 

     New strength at this slice:       589.68 

Strengths from nonlinear envelope have converged. 
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Final computations will be performed next. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  14 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            3.714e+005    -8.743 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            3.465e+005    -5.928 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            3.111e+005    -3.609 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            2.558e+005    -1.801 

Reduced value - Delta was too large ............     -0.500 

 

     5           1.00000            1.549e+005    -0.536 

Reduced value - Delta was too large ............     -0.500 

 

     6           0.50000           -1.119e+005     0.111 

 

     7           0.61111           -1.881e+004     0.027 

 

     8           0.63804           -7.223e+002     0.001 

 

     9           0.63916           -1.145e+000     0.000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

 

Summation of Horizontal Forces: 1.75637e-010 

 

Summation of Vertical Forces: 1.32228e-010 

 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 1.20387e+000 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 0.639     Side Force Inclination:  -0.00 

 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                 Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

 

   1       431.92     299.28       175.8       175.8       349.1 

   2       437.55     287.84       352.9       352.9       543.1 

   3       443.17     276.40       530.0       530.0       737.1 

   4       448.79     264.96       707.2       707.2       931.1 

   5       454.42     253.52       884.3       884.3      1125.2 

   6       460.04     242.08      1061.4      1061.4      1319.2 

   7       463.19     235.69      1160.4      1160.4      1427.7 

   8       463.52     235.00      2385.0      2385.0       842.5 

   9       469.24     233.51      3896.0      3896.0      1078.9 

  10       480.67     230.55      4043.6      4043.6      1102.0 

  11       492.63     227.44      4164.1      4164.1      1120.9 

  12       505.12     224.19      4257.4      4257.4      1135.5 

  13       517.62     220.95      4350.7      4350.7      1150.1 

  14       530.46     217.61      4377.0      4377.0      1154.2 

  15       543.64     214.19      4336.4      4336.4      1147.8 

  16       556.82     210.76      4295.9      4295.9      1141.5 

  17       570.00     207.34      4255.3      4255.3      1135.1 

  18       583.19     203.92      4214.7      4214.7      1128.8 

  19       596.37     200.49      4174.1      4174.1      1122.4 

  20       602.96     198.78      4369.7      4369.7      1153.0 

  21       609.21     198.37      4286.6      4286.6      1140.0 

  22       621.70     197.56      4120.3      4120.3      1114.0 

  23       634.19     196.75      3954.0      3954.0      1088.0 

  24       640.44     196.35      4010.9      4010.9      1096.9 

  25       642.85     196.50      3962.5      3962.5      1089.3 

  26       646.90     196.76      3881.4      3881.3      1076.6 

  27       648.54     196.87      3848.5      3848.4      1071.5 

  28       654.95     196.61      3643.3      3643.2      1039.4 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: C-C’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section C-C’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 24 of 26 

 
 

 
Burns & McDonnell 

  29       667.76     196.08      3456.9      3456.9      1010.2 

  30       680.57     195.56      3270.6      3270.6       981.1 

  31       693.38     195.03      3084.3      3084.2       951.9 

  32       706.27     194.50      2896.8      2896.8       922.6 

  33       719.24     193.97      2708.1      2708.1       893.1 

  34       732.21     193.44      2519.4      2519.4       863.5 

  35       738.70     193.17      2425.1      2425.1       848.8 

  36       744.97     193.15      2353.6      2353.6       837.6 

  37       757.52     193.11      2146.3      2146.3       805.2 

  38       770.07     193.07      1939.0      1939.0       758.4 

  39       782.62     193.03      1731.8      1731.8       677.4 

  40       792.83     193.00      1563.2      1563.2       611.4 

  41       796.77     192.99      1524.9      1524.9       596.4 

  42       804.09     193.30      1386.1      1386.1       542.2 

  43       818.72     193.91      1108.6      1108.6       433.6 

  44       833.35     194.52       831.1       831.1       325.1 

  45       847.97     195.13       553.6       553.6       216.5 

  46       862.60     195.74       276.0       276.0       108.0 

  47       871.42     196.11        68.6        68.6        26.8 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

C-C'\MSB Section C-C' - Non Circular - Seismic - Corp.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

 

                    Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

 

   1      434.73          696       -0.00               696            -0 

   2      440.36         2745       -0.00              2745            -0 

   3      445.98         6147       -0.00              6147            -0 

   4      451.61        10902       -0.00             10902            -0 

   5      457.23        17010       -0.00             17010            -0 

   6      462.85        24472       -0.00             24472            -0 

   7      463.52        25442       -0.00             25442            -0 

   8      463.52        25467       -0.00             25467            -0 

   9      474.95        30907       -0.00             30907            -0 

  10      486.38        36751       -0.00             36751            -0 

  11      498.88        43497       -0.00             43497            -0 

  12      511.37        50521       -0.00             50521            -0 

  13      523.86        57823       -0.00             57823            -0 

  14      537.05        65611       -0.00             65611            -0 

  15      550.23        73271       -0.00             73271            -0 

  16      563.41        80804       -0.00             80804            -0 

  17      576.59        88209       -0.00             88209            -0 

  18      589.78        95486       -0.00             95486            -0 

  19      602.96       102636       -0.00            102636            -0 

  20      602.96       102635       -0.00            102635            -0 

  21      615.45        98947       -0.00             98947            -0 

  22      627.95        95176       -0.00             95176            -0 

  23      640.44        91323       -0.00             91323            -0 

  24      640.44        91321       -0.00             91321            -0 

  25      645.27        87279       -0.00             87279            -0 

  26      648.54        84564       -0.00             84564            -0 

  27      648.54        84562       -0.00             84562            -0 

  28      661.35        79301       -0.00             79301            -0 

  29      674.16        74002       -0.00             74002            -0 

  30      686.97        68667       -0.00             68667            -0 

  31      699.79        63296       -0.00             63296            -0 
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  32      712.76        57819       -0.00             57819            -0 

  33      725.73        52306       -0.00             52306            -0 

  34      738.70        46754       -0.00             46754            -0 

  35      738.70        46753       -0.00             46753            -0 

  36      751.25        40177       -0.00             40177            -0 

  37      763.80        33662       -0.00             33662            -0 

  38      776.35        27388       -0.00             27388            -0 

  39      788.89        21784       -0.00             21784            -0 

  40      796.77        18609       -0.00             18609            -0 

  41      796.77        18608       -0.00             18608            -0 

  42      811.40        12422       -0.00             12422            -0 

  43      826.03         7474       -0.00              7474            -0 

  44      840.66         3764       -0.00              3764            -0 

  45      855.29         1294       -0.00              1294            -0 

  46      869.92           62       -0.00                62            -0 

  47      872.91           -1       -0.00                -1             0 

 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 



Profile: D-D' Case: CH2M Analysis

Unit Weight Average Effective Average Total Average

Noncircular Surface Coordinates Shifting Points

x y 10

467 332.87 5

582.57 199.08

609.56 200.08 fixed

658.23 199.94 fixed

730.21 197.07 fixed

806.28 198.05 fixed

863 199.68 fixed

866 198.68 fixed

Crack Depth

15

Seismic Acceleration

0.13

Minimum Weight

5000

Results

Noncircular Shear Surface Factor of Safety

491.58 308.32 0.82

583.06 199.95

609.56 200.08

658.23 199.94

730.21 197.07

806.28 198.05

863 199.68

Adjustments

Corp method used to 

force Line of Thrust 

beneath surface
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ENGlish units 

HEAding follows -MSB 

CELL 3 

PROfile line data follow - 

    1     1 Cell 5 Surface 

     

0 332.8662 

     

70.2135 332.8662 

    

462.9171 332.8662 

    

859.9918497 200.6787 

   

     2     2 Liner 

     

0 225.941 

     

60.295 222.8622 

     

96.3755 221.4547 

     

222.67 219.9925 

     

229.574 218.9521 

    

238.2127 218.2238 

    

281.1197 216.7649 

    

317.0974 215.141 

    

353.4706 213.1896 

     

385.299 212.1641 

    

399.5351 213.1354 

    

414.0331 211.9903 

    

429.8377 214.4455 

    

446.6344 217.3867 
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474.0832 208.2405 

    

531.0248 200.0882 

    

582.5672 200.0792 

    

609.5593 201.0805 

    

658.2285 200.9409 

    

730.2071 198.071 

    

806.2818 199.0468 

    

859.9918497 200.6787 

    

862.9957248 199.6787 

    

865.9996 198.6787 

     3     3 Native Surface 

     

0 223.941 

     

60.295 220.8622 

     

96.3755 219.4547 

     

222.67 217.9925 

     

229.574 216.9521 

    

238.2127 216.2238 

    

281.1197 214.7649 

    

317.0974 213.141 

    

353.4706 211.1896 

     

385.299 210.1641 

    

399.5351 211.1354 

    

414.0331 209.9903 
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429.8377 212.4455 

    

446.6344 215.3867 

    

474.0832 206.2405 

    

531.0248 198.0882 

    

582.5672 198.0792 

    

609.5593 199.0805 

    

658.2285 198.9409 

    

730.2071 196.071 

    

806.2818 197.0468 

    

865.9996 198.6787 

     

1500 199.105 

MATerial property data follow - 

    1 Cell 3 Waste 

            50.00 = unit weight 

          Conventional 

                    100.0           35.0 

          Piezometric Line 

 2 

     2 Liner 

            120 = unit weight 

          Nonlinear 

      

0 0 

      

2000 450.2 

      

5000 765 

          Piezometric Line 

 2 

     3 Natural Soil (GP Dense to Very Dense) 

            130.00 = unit weight 

          Conventional 

                      0.0           36.0 
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 Piezometric Line           

 1 

PIEzometric line data follow - 

    1     62.40 Piezometric line 1 

                      0.000000          190.000000 

                   1500.000000          190.000000 

     2     62.40 Piezometric line 2 

     

0 224.941 

     

60.295 221.8622 

     

96.3755 220.4547 

     

222.67 218.9925 

     

229.574 217.9521 

    

238.2127 217.2238 

    

281.1197 215.7649 

    

317.0974 214.141    

 

353.4706 212.1896 

     

385.299 211.1641 

    

399.5351 212.1354 

    

414.0331 210.9903 

    

429.8377 213.4455 

    

446.6344 216.3867 

    

474.0832 207.2405 

    

531.0248 199.0882 

    

582.5672 199.0792 

    

609.5593 200.0805 
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658.2285 199.9409 

    

730.2071 197.071 

    

806.2818 198.0468 

    

862.9957248 199.6787 

    

865.9996 198.6787 

 

ANAlysis/computation data follow 

   Noncircular Search 2 

     

467 332.8662 

    

582.5672 199.0792  

    

609.5593 200.0805 Fixed 

    

658.2285 199.9409 Fixed 

    

730.2071 197.071 Fixed 

    

806.2818 198.0468 Fixed 

    

862.9957248 199.6787 Fixed 

    

865.9996 198.6787 Fixed 

 10 5 

     MINimum weight follows: 

          5000 

     ITEration limit follows: 

          100 

 crack 

 15 d 

 Procedure 

 Corps of Engineers 

  0 

 Seismic 

 0.13 

GRAphics output file 

COMpute 
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TABLE NO. 1 

COMPUTER PROGRAM DESIGNATION: UTEXAS4 

Originally Coded By Stephen G. Wright 

Version No. 4.1.2.0 - Last Revision Date: 7/29/2020 

(C) Copyright 1985-2020 S. G. Wright - All rights reserved 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

 

This is a special pre-release beta-test version of the UTEXAS4 software. 

It is provided for confidential use only on an approved non-disclosure basis. 

Posession and use of this software is only permitted with the express, written 

approval of Stephen G. Wright 

***** SHINOAK SOFTWARE CONFIDENTIAL ***** 

****************************************************************** 

* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE          * 

* SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE        * 

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA       * 

* OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS * 

* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  * 

* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING     * 

* TO USE IT.  NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT     * 

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR      * 

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS      * 

* OR ADAPTABILITY OF THIS SOFTWARE.                              * 

****************************************************************** 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Non Circular - Seismic - Corps.input-utexas 

 

 

TABLE NO. 2 

****************** 

* NEW UNITS DATA * 

****************** 

 

English units (feet, pounds) will be used. 

Number of decimals for coordinates in output: 2 

Number of decimals for forces in output: 0 

Number of decimals for stresses in output: 1 

Number of decimals for unit weights in output: 1 

Number of decimals for angles in output: 2 

Default unit weight of fluid: 62.4 

Default maximum allowable force imbalance (fraction of total weight): 1.00000e-005 

Default maximum allowable moment for computations (fraction of moment due to weight): 1.00000e-

005 

Default minimum allowable weight for computations: 1.00000e+002 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Non Circular - Seismic - Corps.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 3 

************************* 

* NEW PROFILE LINE DATA * 

************************* 

 

---------------------------------------------------------- 

----- Profile Line No. 1 - Material Type (Number): 1 ----- 

---------------------------------------------------------- 

Description: Cell 5 Surface 

 

Point        X           Y 

 

   1        0.00      332.87 

   2       70.21      332.87 

   3      462.92      332.87 

   4      859.99      200.68 

 

---------------------------------------------------------- 

----- Profile Line No. 2 - Material Type (Number): 2 ----- 

---------------------------------------------------------- 

Description: Liner 

 

Point        X           Y 

 

   1        0.00      225.94 

   2       60.30      222.86 

   3       96.38      221.45 

   4      222.67      219.99 

   5      229.57      218.95 

   6      238.21      218.22 

   7      281.12      216.76 

   8      317.10      215.14 

   9      353.47      213.19 

  10      385.30      212.16 

  11      399.54      213.14 

  12      414.03      211.99 

  13      429.84      214.45 

  14      446.63      217.39 

  15      474.08      208.24 

  16      531.02      200.09 

  17      582.57      200.08 

  18      609.56      201.08 

  19      658.23      200.94 
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  20      730.21      198.07 

  21      806.28      199.05 

  22      859.99      200.68 

  23      863.00      199.68 

  24      866.00      198.68 

 

---------------------------------------------------------- 

----- Profile Line No. 3 - Material Type (Number): 3 ----- 

---------------------------------------------------------- 

Description: Native Surface 

 

Point        X           Y 

 

   1        0.00      223.94 

   2       60.30      220.86 

   3       96.38      219.45 

   4      222.67      217.99 

   5      229.57      216.95 

   6      238.21      216.22 

   7      281.12      214.76 

   8      317.10      213.14 

   9      353.47      211.19 

  10      385.30      210.16 

  11      399.54      211.14 

  12      414.03      209.99 

  13      429.84      212.45 

  14      446.63      215.39 

  15      474.08      206.24 

  16      531.02      198.09 

  17      582.57      198.08 

  18      609.56      199.08 

  19      658.23      198.94 

  20      730.21      196.07 

  21      806.28      197.05 

  22      866.00      198.68 

  23     1500.00      199.10 

  



Matanuska-Susinta, AK Landfill 
 
Cross-Section: D-D’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section D-D’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 5 of 25 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Non Circular - Seismic - Corps.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 4 

********************************************************************** 

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************** 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 1 ------------------- 

------------------------------------------------------------------ 

Description: Cell 3 Waste 

 

Constant unit weight of soil (material): 50.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 100.0 

Friction angle - - - - - 35.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 2 ------------------- 

------------------------------------------------------------------ 

Description: Liner 

 

Constant unit weight of soil (material): 120.0 

 

---- NONLINEAR SHEAR STRENGTH ENVELOPE ---- 

     Point     Normal Stress     Shear Stress 

 

       1                 0.0              0.0 

       2              2000.0            450.2 

       3              5000.0            765.0 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 2 

Negative pore water pressures are NOT allowed - set to zero. 

 

------------------------------------------------------------------ 

------------------- DATA FOR MATERIAL NUMBER 3 ------------------- 

------------------------------------------------------------------ 

Description: Natural Soil (GP Dense to Very Dense) 
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Constant unit weight of soil (material): 130.0 

 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 

Cohesion - - - - - - - - 0.0 

Friction angle - - - - - 36.00 (degrees) 

 

Pore water pressures are defined by a piezometric line. 

Piezometric line number: 1 

Negative pore water pressures are NOT allowed - set to zero. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Non Circular - Seismic - Corps.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 6 

********************************************************************* 

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 

********************************************************************* 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 1 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 1 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      190.00 

  2     1500.00      190.00 

 

--------------------------------------------------------- 

--------------- Piezometric Line Number 2 --------------- 

--------------------------------------------------------- 

Description: Piezometric line 2 

Unit weight of fluid (water): 62.4 

 

Point        X           Y 

 

  1        0.00      224.94 

  2       60.30      221.86 

  3       96.38      220.45 

  4      222.67      218.99 

  5      229.57      217.95 

  6      238.21      217.22 

  7      281.12      215.76 

  8      317.10      214.14 

  9      353.47      212.19 

 10      385.30      211.16 

 11      399.54      212.14 

 12      414.03      210.99 

 13      429.84      213.45 

 14      446.63      216.39 

 15      474.08      207.24 

 16      531.02      199.09 

 17      582.57      199.08 

 18      609.56      200.08 

 19      658.23      199.94 



Matanuska-Susinta, AK Landfill 
 
Cross-Section: D-D’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section D-D’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 8 of 25 

 
 

 
Burns & McDonnell 

 20      730.21      197.07 

 21      806.28      198.05 

 22      863.00      199.68 

 23      866.00      198.68 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Non Circular - Seismic - Corps.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 16 

********************************* 

* NEW ANALYSIS/COMPUTATION DATA * 

********************************* 

 

Coordinates of points on shear surface which are to be shifted 

 

Point         X              Y      Shift Angle 

 

   1         467.00         332.87   angle to be computed - moveable 

   2         582.57         199.08   angle to be computed - moveable 

   3         609.56         200.08                        - fixed 

   4         658.23         199.94                        - fixed 

   5         730.21         197.07                        - fixed 

   6         806.28         198.05                        - fixed 

   7         863.00         199.68                        - fixed 

   8         866.00         198.68                        - fixed 

 

Initial distance for shifting points on shear surface = 10.000 

Final distance for shifting points on shear surface = 5.000 

Maximum steepness permitted for toe of shear surface = 50.00 

 

Minimum weight required for computations to be performed: 5000 

Iteration limit: 100 

 

Depth of crack: 15.000 

Procedure of Analysis: Corps of Engineers' Modified Swedish 

Specified side force inclination: 0.00 

Seismic coefficient: 0.130 

Seismic force acts at center of gravity. 

 

-------------------------------------------------------------------------------- 

The following represent default values or values that were prevously defined: 

Maximum increment for slice subdivision: 30 

There is no water in a crack. 

Conventional (single-stage) computations will be performed. 

Unit weight of water (or other fluid) in crack: 62.4 

Automatic search output will be in long form. 

Maximum number of passes for noncircular search: 50 

No restrictions exist on the lateral extent of the search. 

No shear surfaces other than the most critical will be saved for display later. 

Neither slope face was explicitly designated for analysis. 

Standard sign convention used for direction of shear stress on shear surface. 
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Force imbalance: 1.000000e-005 (fraction of total weight) 

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight) 

Initial trial factor of safety: 3.000 

Initial trial side force inclination: 17.189 (degrees) 

  



Matanuska-Susinta, AK Landfill 
 
Cross-Section: D-D’ 
Case:  Seismic – Non-Circular Failure  
Filename:  20221125 Section D-D’ Seismic – Non-Circular - Residual_output (wilson).docx 
 
UTEXAS4 Output File 
Page 11 of 25 

 
 

 
Burns & McDonnell 

UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Non Circular - Seismic - Corps.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 26 

************************************* 

* NEW, COMPUTED SLOPE GEOMETRY DATA * 

************************************* 

 

These slope geometry were generated from the Profile Lines. 

 

     Point       X           Y 

 

        1        0.00      332.87 

        2       60.30      332.87 

        3       70.21      332.87 

        4       96.38      332.87 

        5      222.67      332.87 

        6      229.57      332.87 

        7      238.21      332.87 

        8      281.12      332.87 

        9      317.10      332.87 

       10      353.47      332.87 

       11      385.30      332.87 

       12      399.54      332.87 

       13      414.03      332.87 

       14      429.84      332.87 

       15      446.63      332.87 

       16      462.92      332.87 

       17      474.08      329.15 

       18      531.02      310.19 

       19      582.57      293.03 

       20      609.56      284.05 

       21      658.23      267.85 

       22      730.21      243.88 

       23      806.28      218.56 

       24      859.99      200.68 

       25      863.00      199.68 

       26      866.00      198.68 

       27     1500.00      199.10 

 

Left end point on noncircular shear surface adjusted to: 

X: 486.84, Y: 309.90 

Adjustment was made to put end point at bottom of crack. 

 

Right end point on noncircular shear surface adjusted to: 

X: 863.00, Y: 199.68 
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Adjustment was made to put end point on the slope. 

Right end point deleted after adjustment because it was same as adjacent point. 

 

Noncircular Shear Surface Points After End Point Adjustment 

Coordinates of points on shear surface which are to be shifted 

 

Point         X              Y      Shift Angle 

 

   1         486.84         309.90   angle to be computed - moveable 

   2         582.57         199.08   angle to be computed - moveable 

   3         609.56         200.08                        - fixed 

   4         658.23         199.94                        - fixed 

   5         730.21         197.07                        - fixed 

   6         806.28         198.05                        - fixed 

   7         863.00         199.68                        - fixed 

Computed crack depth: 15.00 
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Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Non Circular - Seismic - Corps.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 41 

**************************************** 

*  Critical Noncircular Shear Surface  * 

**************************************** 

 

***** CRITICAL NONCIRCULAR SHEAR SURFACE ***** 

X:     491.58     Y:     308.32 

X:     583.06     Y:     199.95 

X:     609.56     Y:     200.08 

X:     658.23     Y:     199.94 

X:     730.21     Y:     197.07 

X:     806.28     Y:     198.05 

X:     863.00     Y:     199.68 

 

Minimum factor of safety: 0.820 

Side force inclination: -0.00 

 

Time required to find most critical surface:      0.0 seconds 

Number of passes required to find most critical surface: 3 

Total number of shear surfaces attempted: 15 

Total number of shear surfaces for which the factor of safety 

was successfully calculated: 15 

 

      |   Shift    |      Max. Dist.| Minimum |   n        n    | 

 Pass | Distance   | Pt.    Moved   |    F    | Tried  Computed | 

      |            |                |         |                 | 

    1 |    10.0000 |  1      10.000 |  0.8236 |     5        5  | 

    2 |     5.0000 |  1       5.000 |  0.8200 |    10       10  | 

    3 |     5.0000 |  1       5.000 |  0.8200 |    15       15  | 
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MSB CELL 3 

 

TABLE NO. 43 

************************************************************ 

* Coordinate, Weight, Strength and Pore Water Pressure     * 

* Information for Individual Slices for Conventional       * 

* Computations or First Stage of Multi-Stage Computations. * 

* (Information is for the critical shear surface in the    * 

* case of an automatic search.)                            * 

************************************************************ 

 

Slice                         Slice   Matl.             Friction     Pore 

  No.      X         Y        Weight   No.    Cohesion    Angle    Pressure 

        491.58    308.32 

   1    495.52    303.65         7242    1       100.0    35.00         0.0 

        499.47    298.98 

   2    503.41    294.30         9893    1       100.0    35.00         0.0 

        507.36    289.63 

   3    511.30    284.96        12544    1       100.0    35.00         0.0 

        515.25    280.29 

   4    519.19    275.61        15194    1       100.0    35.00         0.0 

        523.14    270.94 

   5    527.08    266.27        17845    1       100.0    35.00         0.0 

        531.02    261.59 

   6    534.71    257.23        19047    1       100.0    35.00         0.0 

        538.39    252.87 

   7    542.07    248.51        21356    1       100.0    35.00         0.0 

        545.75    244.15 

   8    549.43    239.78        23665    1       100.0    35.00         0.0 

        553.11    235.42 

   9    556.80    231.06        25975    1       100.0    35.00         0.0 

        560.48    226.70 

  10    564.16    222.34        28284    1       100.0    35.00         0.0 

        567.84    217.98 

  11    571.52    213.61        30593    1       100.0    35.00         0.0 

        575.20    209.25 

  12    578.89    204.89        32902    1       100.0    35.00         0.0 

        582.57    200.53 

  13    582.75    200.31         1708    1       100.0    35.00         0.0 

        582.94    200.09 

  14    583.00    200.02          557    2   NONLINEAR ENVELOPE         0.0 

        583.06    199.95 

  15    587.47    199.97        40565    2   NONLINEAR ENVELOPE         0.0 

        591.89    199.99 

  16    596.31    200.02        39423    2   NONLINEAR ENVELOPE         0.0 
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        600.72    200.04 

  17    605.14    200.06        38281    2   NONLINEAR ENVELOPE         0.0 

        609.56    200.08 

  18    615.64    200.06        50713    2   NONLINEAR ENVELOPE         0.0 

        621.73    200.05 

  19    627.81    200.03        48270    2   NONLINEAR ENVELOPE         0.0 

        633.89    200.01 

  20    639.98    199.99        45827    2   NONLINEAR ENVELOPE         0.0 

        646.06    199.98 

  21    652.14    199.96        43385    2   NONLINEAR ENVELOPE         0.0 

        658.23    199.94 

  22    664.23    199.70        40517    2   NONLINEAR ENVELOPE         0.0 

        670.22    199.46 

  23    676.22    199.22        38408    2   NONLINEAR ENVELOPE         0.0 

        682.22    198.98 

  24    688.22    198.75        36299    2   NONLINEAR ENVELOPE         0.0 

        694.22    198.51 

  25    700.22    198.27        34191    2   NONLINEAR ENVELOPE         0.0 

        706.21    198.03 

  26    712.21    197.79        32082    2   NONLINEAR ENVELOPE         0.0 

        718.21    197.55 

  27    724.21    197.31        29974    2   NONLINEAR ENVELOPE         0.0 

        730.21    197.07 

  28    736.55    197.15        29176    2   NONLINEAR ENVELOPE         0.0 

        742.89    197.23 

  29    749.23    197.31        26397    2   NONLINEAR ENVELOPE         0.0 

        755.57    197.40 

  30    761.90    197.48        23618    2   NONLINEAR ENVELOPE         0.0 

        768.24    197.56 

  31    774.58    197.64        20839    2   NONLINEAR ENVELOPE         0.0 

        780.92    197.72 

  32    787.26    197.80        18060    2   NONLINEAR ENVELOPE         0.0 

        793.60    197.88 

  33    799.94    197.97        15281    2   NONLINEAR ENVELOPE         0.0 

        806.28    198.05 

  34    811.65    198.20        10732    2   NONLINEAR ENVELOPE         0.0 

        817.02    198.36 

  35    822.39    198.51         8658    2   NONLINEAR ENVELOPE         0.0 

        827.77    198.66 

  36    833.14    198.82         6585    2   NONLINEAR ENVELOPE         0.0 

        838.51    198.97 

  37    843.88    199.13         4511    2   NONLINEAR ENVELOPE         0.0 

        849.25    199.28 

  38    854.62    199.44         2437    2   NONLINEAR ENVELOPE         0.0 

        859.99    199.59 

  39    861.49    199.64          196    2   NONLINEAR ENVELOPE         0.0 

        863.00    199.68 

 

No water in crack. 
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MSB CELL 3 

 

TABLE NO. 44 

********************************************************** 

* Seismic Forces and Forces Due to Distributed Loads for * 

* Individual Slices for Conventional Computations or the * 

* First Stage of Multi-Stage Computations.               * 

* (Information is for the critical shear surface in the  * 

* case of an automatic search.)                          * 

********************************************************** 

 

                                            FORCES DUE TO DISTRIBUTED LOADS 

                              Y for  

Slices             Seismic   Seismic      Normal     Shear 

  No.      X        Force     Force       Force      Force        X        Y 

 

   1    495.52        941     312.83           0          0    495.52   322.01 

   2    503.41       1286     306.84           0          0    503.41   319.38 

   3    511.30       1631     300.86           0          0    511.30   316.76 

   4    519.19       1975     294.87           0          0    519.19   314.13 

   5    527.08       2320     288.89           0          0    527.08   311.51 

   6    534.71       2476     283.10           0          0    534.71   308.97 

   7    542.07       2776     277.51           0          0    542.07   306.52 

   8    549.43       3077     271.92           0          0    549.43   304.06 

   9    556.80       3377     266.34           0          0    556.80   301.61 

  10    564.16       3677     260.75           0          0    564.16   299.16 

  11    571.52       3977     255.16           0          0    571.52   296.71 

  12    578.89       4277     249.58           0          0    578.89   294.26 

  13    582.75        222     246.64           0          0    582.75   292.97 

  14    583.00         72     246.41           0          0    583.00   292.89 

  15    587.47       5273     245.49           0          0    587.47   291.40 

  16    596.31       5125     243.84           0          0    596.31   288.46 

  17    605.14       4976     242.20           0          0    605.14   285.52 

  18    615.64       6593     240.36           0          0    615.64   282.02 

  19    627.81       6275     238.32           0          0    627.81   277.97 

  20    639.98       5958     236.28           0          0    639.98   273.92 

  21    652.14       5640     234.24           0          0    652.14   269.87 

  22    664.23       5267     232.10           0          0    664.23   265.85 

  23    676.22       4993     229.87           0          0    676.22   261.86 

  24    688.22       4719     227.63           0          0    688.22   257.86 

  25    700.22       4445     225.40           0          0    700.22   253.87 

  26    712.21       4171     223.16           0          0    712.21   249.87 

  27    724.21       3897     220.93           0          0    724.21   245.88 

  28    736.55       3793     218.80           0          0    736.55   241.77 

  29    749.23       3432     216.77           0          0    749.23   237.55 
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  30    761.90       3070     214.75           0          0    761.90   233.33 

  31    774.58       2709     212.73           0          0    774.58   229.11 

  32    787.26       2348     210.71           0          0    787.26   224.89 

  33    799.94       1987     208.69           0          0    799.94   220.67 

  34    811.65       1395     206.87           0          0    811.65   216.77 

  35    822.39       1126     205.24           0          0    822.39   213.19 

  36    833.14        856     203.64           0          0    833.14   209.62 

  37    843.88        586     202.07           0          0    843.88   206.04 

  38    854.62        317     200.63           0          0    854.62   202.47 

  39    861.49         25     199.91           0          0    861.49   200.18 
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MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Trial No. 1 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            2.629e+005    -5.995 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            2.373e+005    -3.978 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            2.015e+005    -2.337 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            1.473e+005    -1.077 

Reduced value - Delta was too large ............     -0.500 

 

     5           1.00000            5.379e+004    -0.209 

 

     6           0.79082           -1.053e+004     0.029 

 

     7           0.81937           -2.835e+002     0.001 

 

     8           0.82018           -2.156e-001     0.000 

 

After trial 1 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:    -22.948 (percent) 

     Maximum change occurred for slice 14 

     Normal stress where max. change occurred:      3507.99 

     Old strength at this slice:       789.65 

     New strength at this slice:       608.44 
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D-D'\MSB Section D-D' - Non Circular - Seismic - Corps.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Trial No. 2 with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            2.629e+005    -5.996 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            2.374e+005    -3.979 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            2.015e+005    -2.338 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            1.473e+005    -1.077 

Reduced value - Delta was too large ............     -0.500 

 

     5           1.00000            5.384e+004    -0.209 

 

     6           0.79060           -1.055e+004     0.029 

 

     7           0.81920           -2.848e+002     0.001 

 

     8           0.82002           -2.176e-001     0.000 

 

After trial 2 the following changes were computed for the nonlinear 

strength envelopes: 

     Maximum change in shear strength:     -0.000 (percent) 

     Maximum change occurred for slice 24 

     Normal stress where max. change occurred:      2998.87 

     Old strength at this slice:       555.01 

     New strength at this slice:       555.01 

Strengths from nonlinear envelope have converged. 

Final computations will be performed next. 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Non Circular - Seismic - Corps.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 47 

******************************************************************** 

*  Information for the Iterative Solution for the Factor of Safety * 

*  by Force Equilibrium Procedure                                  * 

******************************************************************** 

 

Final Trial with Nonlinear Strength Envelope 

Allowable force imbalance for convergence:  9 

 

               Trial Factor      Force Imbalance 

Iteration       of Safety            (lbs.)        Delta-F 

 

     1           3.00000            2.629e+005    -5.996 

Reduced value - Delta was too large ............     -0.500 

 

     2           2.50000            2.374e+005    -3.979 

Reduced value - Delta was too large ............     -0.500 

 

     3           2.00000            2.015e+005    -2.338 

Reduced value - Delta was too large ............     -0.500 

 

     4           1.50000            1.473e+005    -1.077 

Reduced value - Delta was too large ............     -0.500 

 

     5           1.00000            5.384e+004    -0.209 

 

     6           0.79060           -1.055e+004     0.029 

 

     7           0.81920           -2.848e+002     0.001 

 

     8           0.82002           -2.176e-001     0.000 
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Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 
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MSB CELL 3 

 

TABLE NO. 57 

************************************************************************* 

* Check of Computations by Force Equilibrium Procedure (Results are for * 

* the critical shear surface in the case of an automatic search.)       * 

************************************************************************* 

 

Summation of Horizontal Forces: 7.55342e-011 

 

Summation of Vertical Forces: 9.48432e-011 

 

Mohr Coulomb Shear Force/Shear Strength Check Summation: 2.47382e-001 
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MSB CELL 3 

 

TABLE NO. 58 

************************************************************************* 

* Final Results for Stresses Along the Shear Surface                    * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

CORPS OF ENGINEERS' FORCE EQUILIBRIUM (ONLY) 

PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY. 

Factor of Safety: 0.820     Side Force Inclination:  -0.00 

 

       -------- VALUES AT CENTER OF BASE OF SLICE -------- 

                                 Total     Effective 

Slice                            Normal     Normal       Shear 

  No.    X-Center   Y-Center     Stress     Stress       Stress 

 

   1       495.52     303.65       384.5       384.5       450.3 

   2       503.41     294.30       551.6       551.6       592.9 

   3       511.30     284.96       718.6       718.6       735.5 

   4       519.19     275.61       885.6       885.6       878.2 

   5       527.08     266.27      1052.7      1052.7      1020.8 

   6       534.71     257.23      1214.1      1214.1      1158.7 

   7       542.07     248.51      1370.0      1370.0      1291.8 

   8       549.43     239.78      1525.9      1525.9      1424.9 

   9       556.80     231.06      1681.8      1681.8      1558.0 

  10       564.16     222.34      1837.7      1837.7      1691.1 

  11       571.52     213.61      1993.6      1993.6      1824.3 

  12       578.89     204.89      2149.5      2149.5      1957.4 

  13       582.75     200.31      2231.3      2231.3      2027.3 

  14       583.00     200.02      3735.1      3735.1       771.0 

  15       587.47     199.97      4595.9      4595.9       881.2 

  16       596.31     200.02      4466.6      4466.6       864.6 

  17       605.14     200.06      4337.2      4337.2       848.1 

  18       615.64     200.06      4165.6      4165.6       826.1 

  19       627.81     200.03      3964.9      3964.9       800.5 

  20       639.98     199.99      3764.2      3764.2       774.8 

  21       652.14     199.96      3563.5      3563.5       749.1 

  22       664.23     199.70      3348.6      3348.6       721.6 

  23       676.22     199.22      3173.7      3173.7       699.2 

  24       688.22     198.75      2998.9      2998.9       676.8 

  25       700.22     198.27      2824.0      2824.0       654.5 

  26       712.21     197.79      2649.1      2649.1       632.1 

  27       724.21     197.31      2474.2      2474.2       609.7 

  28       736.55     197.15      2308.6      2308.6       588.5 
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  29       749.23     197.31      2089.1      2089.1       560.4 

  30       761.90     197.48      1869.3      1869.3       513.1 

  31       774.58     197.64      1649.4      1649.4       452.8 

  32       787.26     197.80      1429.4      1429.4       392.4 

  33       799.94     197.97      1209.5      1209.5       332.0 

  34       811.65     198.20      1007.0      1007.0       276.4 

  35       822.39     198.51       812.5       812.5       223.0 

  36       833.14     198.82       617.9       617.9       169.6 

  37       843.88     199.13       423.3       423.3       116.2 

  38       854.62     199.44       228.7       228.7        62.8 

  39       861.49     199.64        65.7        65.7        18.0 
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UTEXAS4 S/N:10001  - Version: 4.1.2.0 - Latest Revision: 7/29/2020 

Licensed for use by: Addison Wilson, B&McD 

Time and date of run: Thu Nov 17 12:45:47 2022 

Name of input data file: 

Z:\Clients\ENS\MatSuBorough\141712_LFEng2022\Design\GeoTech\Working\Dsgn\Slope Stability\Section 

D-D'\MSB Section D-D' - Non Circular - Seismic - Corps.input-utexas 

 

MSB CELL 3 

 

TABLE NO. 60 

************************************************************************* 

* Final Results for Side Forces Between Slices                          * 

* (Results are for the critical shear surface in the case of a search.) * 

************************************************************************* 

 

       --------------- VALUES AT RIGHT SIDE OF SLICE --------------- 

 

                    Resultant 

Slice                 Side       Side Force      Horizontal     Vertical 

  No.    X-Right      Force      Inclination     Side Force    Side Force 

 

   1      499.47          983       -0.00               983            -0 

   2      507.36         2747       -0.00              2747            -0 

   3      515.25         5291       -0.00              5291            -0 

   4      523.14         8615       -0.00              8615            -0 

   5      531.02        12720       -0.00             12720            -0 

   6      538.39        17256       -0.00             17256            -0 

   7      545.75        22472       -0.00             22472            -0 

   8      553.11        28367       -0.00             28367            -0 

   9      560.48        34943       -0.00             34943            -0 

  10      567.84        42198       -0.00             42198            -0 

  11      575.20        50134       -0.00             50134            -0 

  12      582.57        58749       -0.00             58749            -0 

  13      582.94        59198       -0.00             59198            -0 

  14      583.06        59708       -0.00             59708            -0 

  15      591.89        56998       -0.00             56998            -0 

  16      600.72        54292       -0.00             54292            -0 

  17      609.56        51588       -0.00             51588            -0 

  18      621.73        48275       -0.00             48275            -0 

  19      633.89        44949       -0.00             44949            -0 

  20      646.06        41611       -0.00             41611            -0 

  21      658.23        38261       -0.00             38261            -0 

  22      670.22        36473       -0.00             36473            -0 

  23      682.22        34596       -0.00             34596            -0 

  24      694.22        32630       -0.00             32630            -0 

  25      706.21        30575       -0.00             30575            -0 

  26      718.21        28430       -0.00             28430            -0 

  27      730.21        26196       -0.00             26196            -0 

  28      742.89        22151       -0.00             22151            -0 

  29      755.57        18138       -0.00             18138            -0 

  30      768.24        14398       -0.00             14398            -0 

  31      780.92        11098       -0.00             11098            -0 
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  32      793.60         8238       -0.00              8238            -0 

  33      806.28         5819       -0.00              5819            -0 

  34      817.02         3933       -0.00              3933            -0 

  35      827.77         2412       -0.00              2412            -0 

  36      838.51         1255       -0.00              1255            -0 

  37      849.25          462       -0.00               462            -0 

  38      859.99           34       -0.00                34            -0 

  39      863.00           -0       -0.00                -0             0 

 

Read end-of-file on input while looking for another command word. 

End of input data assumed - normal termination. 
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Introduction 

Previous calculations involving the mass stability of the planned MSB MSW landfill were performed as 

part of the permitting process.  

 

Cover System 

The cover system is made up of the following system: 

 

 
 

Based on this system including geosynthetics, the stability will be controlled by the strength along the 

interfaces of the controlling geosynthetic. The following interfaces will be evaluated: 

 

• Sand Drainage Material – LLDPE Textured Geomembrane (Interface #1) 

• LLDPE Textured Geomembrane – Sand Drainage Material (Interface #2) 

 

For the interface shear strengths of these geosynthetics interfaces, GRI Report #30 was reviewed. Based 

on this reference, the following interface shear strengths were used: 

 

• Interface: Phi = 26 degrees, cohesion = 160 psf [peak]; phi = 25 degrees, cohesion = 160 psf 

[residual] 

 

The final cover has a 3H:1V slope. 
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As noted, storm ditches are needed along the length of the cover system. These ditches will be spaced 

variously along the cover system, with a total of approximately 1-2. The ditch is made up of a triangular 

fill placed along the cover system that creates a 2 feet deep ditch. The interior and exterior slopes of the 

fill are 2H:1V. See below for storm ditch section: 

 
 

 

Based on the use of geocomposite within the cover system and stormwater ditches as noted, it is 

assumed that no build-up of pore pressures within the cover system will occur.  

 

Drawings are included in Attachment A. Interface shear strengths from GRI Report #30 are included in 

Attachment B.  

 

Cover Stability 

Previous calculations included evaluating the stability of the cover system by utilizing infinite slope 

calculations for a uniform thickness of soil. Based on the addition of the storm ditches and the driving 

force associated with them, further evaluations of the cover system are required. 

 

Limit Equilibrium Method 

An approach is put forth by Koerner and Daniel in Final Covers for Solid Waste Landfills and 

Abandoned Dumps that calculates the cover stability based on limit equilibrium, see below: 
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Based on this method, stability along the interface of the cover system can be calculated based on the 

specific characteristics of the cover system. 

 

This evaluation is meant to understand the effect of the stormwater ditches on the cover system stability. 

Further limit equilibrium calculation methods were considered. A further use of this approach is 

calculating the stability while accounting for equipment loads on the cover, see below: 

For the uphill equipment situation, the weight of the construction equipment can be included in the  
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calculations to understand the exact effect on the overall cover stability. The construction equipment is 

modeled as an additional vertical weight on the system. This same method can also be applied to 

stormwater ditches by modeling them as an additional vertical weight on the cover system.  

 

The storm ditch fill volume is approximately 40 cubic feet per foot. Utilizing a unit weight of 120 pcf, 

the total weight of each storm ditch is approximately 4,800 pounds per foot. 

 

A pseudo-static condition was also evaluated. The pseudo-static approach is like the approach noted 

previously. The addition of a seismic coefficient (Cs) is the only difference, as illustrated below. The 

seismic coefficient was determined using the United States Geological Survey (USGS) Uniform Hazard 

Tool for an event with a 2-percent probability over a 50 year time period. The corresponding seismic 

coefficient is 0.75 (g). 

 

 
 

Multiple slope length could be evaluated for cover stability. However, the most critical scenario of the 

section of slope directly beneath the stormwater ditch was the only evaluated. Static and pseudo-static 

conditions resulted in factors of safety of 2.9 and 0.8 respectively. 

 

Based on the calculations, the cover system is considered stable with the addition of the stormwater 

ditches. 

 

Spreadsheets showing limit equilibrium and hand calculations for one of the spreadsheets calculations 

are included in Attachment C. 
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Attachment A – Related Drawings  
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Attachment B – GRI Report #30 Excerpt 
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Attachment C – Calculation Spreadsheets 
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Attachment D – Example Hand Calculations 
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Appendix Table 1. Summary of interface shear strengths.

Interface 1* Interface 2* Peak Strength............ Residual Strength .... ........ ~ l
Fig.

-No.
5

(deg)
Ca

(kPa)
Points R2 Fig.' ' :

■ No.
5

(deg)
Ca .

: (kPa)
Points R2

HDPE-S Granular Soil . la . . 21 .. o: ■ .162 . : . 0.93 . . -ih....; 17 .... .0 . 128.. 1 .0.92
HDPE-S Cohesive Soil

Saturated. lc 11 7 79 : 0.94 . id : . . 1.1 : o . 59 0.95 .
Unsaturated lc 22 0 44 0.93 Id 18 0 32 1 0.93

HDPE-S NW-NP GT le 11 0 149 : 0.93 If : 9 0 82 : 0.96
HDPE-S : Geonet ig ; ii 0 196 0.90 lh > 9 . 0 .118 - 0.93
HDPE-S Geocomposite li r " 15 0 36 0.97 ii : ■12 : 0 30 0.93

HDPE-T Granular Soil 2a : 34 0 251 0.98 2b : 31 . 1 0 239 0.96
HDPE-T Cohesive Soil

Saturated . 2c ; 18 10 167 0.93 2d ! 16 0 150 ; 0.90
— ’ 1 Ihsaturated" 2c ' ; 19 "23 62 ; 0.91 2d 22 0 35 0.93

' HDPE-T NW-NP GT ' . 2e 25 . 8 254 0.96 2f ' : 217 0.9T'
^RDPE=T------------- ------- Geonet 2g 13 0 — 31 —0.99 —2h— ----- 10----- —e—- —27—: . 0,99
HDPE-T Geocomposite 2i 26 0 168 ' 0.95 2j * " 15... 0 164 ■; 0.94

LLDPE-S Granular Soil 3a 27 0 6 : 1.00 3b 24 0 9 1.00
LLDPE-S Cohesive Soil 3 c 11 12.4 12 0.94 3d 12 : 3.7 9 0.93
LLDPE-S NW-NP GT 3e : 10 0 23 0.63 3f ■ . . 9 0 . 23 0.49
LLDPE-S Geonet 3g 11 0 9 ' 0.99 3h ; 10 0 9 1.00
LLDPE-T Granular Soil....... 4a . 26 7.7 ' . 1.2.. 0.95 4b ; 25 ■ 5.2 12 0.95
LLDPE-T Cohesive Soil 4c : 21 ' 5.8 12 1.00 4d ' 13 ' ' 7.0 9 0.98
LLDPE-T NW-NP GT 4e 26 8.1 9 1.00 ! 4f 17 ; 9.5 9 0.96
LLDPE-T Geonet 4g 15 3.6 6 0.97 4h 11 0 6 6.98

PVC-S Granular Soil 5a, 26 .. 0.4. . 6 ; 0.99 5b ... 1.9 . 0 6 • 6.99
PVC-S Cohesive Soil 5c : ' 22 0.9 '• 11... ' o:ss 5d - 15 ' 0 9 0.95
PVC-S NW-NP GT 5e : 20 0 . : 89 . .0.91 5f : "16 0 83 o;

PVC-S NW-HB GT 5g 18 "0 3 1.00 5h 12 : 0.1 3 1.00
PVC-S Woven GT . . . 5i , .17 . ..0 .6 ; 0.54... . . ,5.i. 7 0 6 0.93
PVC-S Geonet 5k 18 0.1 3 1.00 51 16 0.6 3 1.00 1

-46-
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PN 141712 Matanuska-Susitna Borough

Cover Soil Stability

November 2022

Gamma 120 Cover soil unit weight (pcf)

h 2 Cover soil thickness (ft)

L 40 Length of slope (ft)

Beta 18.43 Slope of cover (degrees)

ca 160 Interface cohesion (psf)

Phi (inter) 26 Interface friction angle (deg)

c 0 Cover soil cohesion (psf)

Phi (soil) 32 Cover soil friction angle (deg)

W ditches 4800 Weight of stormwater ditch (lbs)

Wa 12801.7

Na 12145.1

Ca 5387.8

Wp 800.2

C 0.0

a 1213.9

b -3803.5

c 706.4

FS 2.9

Attachment C
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PN 107608 Matanuska-Susitna Borough

Cover Soil Stability

November 2022

Gamma 120 Cover soil unit weight (pcf)

Gamma Sat 135 Cover soil saturated unit weight (pcf)

Gamma dry Cover soil dry unit weight (pcf)

h 2 Cover soil thickness (ft)

L 40 Length of slope (ft)

Beta 18.43 0.321664 Slope of cover (degrees)

ca 160 Interface cohesion (psf)

Phi (inter) 26 0.454 Interface friction angle (deg)

c 0 Cover soil cohesion (psf)

Phi (soil) 32 0.559 Cover soil friction angle (deg)

W ditches 4800 Weight of stormwater ditch (lbs)

Wa 12801.7

Na 12145.1

Ca 5387.8

Wp 800.2

C 0.0

Cs 0.75 Seismic coefficient (USGS Online Tool) 

a 13321

b -13310.5

c 2120.0

FS 0.8

Attachment C
Page 2 of 2
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0.58
0.58

0.58 2.18

performed in the excel spreadsheets,

less than 0.01 cm

< 0.004 in

Revisions
by AW
11/29/22
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